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ITH  much  r^^et  I  annomice  the  cessation  of  the  publication  of  The  Labobatoby  at 
the  close  of  the  present  volume. 


Though  the  circulation  of  the  Journal  has  beea  increasing  week  by  week  it  is  still  too 
limited  to  justify  the  proprietors  incurring  further  expenses.  They  have  therefore  decided  to 
abandon  the  undertaking;  and  many  circumstances  concur  to  prevent  my  carrying  on  the 
Journal  on  my  own  responsibility. 

Though  the  attempt  to  establish  a  weekly  medium  of  publication  and  intercommunication 
for  chemists  and  physicists  has  £Euled  for  want  of  ^adequate  support,  the  articles  printed  in 
this  volume  prove  that  The  Labobatoby  supplied  a  want  in  scientific  periodical  literature. 
The  names  of  many  of  the  leading  chemists  of  Europe  are  appended  to  the  Original  Com- 
munications, which  have  been  forwarded  to  me,  and  most  of  the  articles  which  have  appeared 
without  signature  have  been  contributed  by  writers  of  scientific  and  literary  eminence. 
There  has  been  no  lack  of  help  in  the  Editorial  department  of  the  Journal,  but  it  would 
seem  that  the  number  of  persons  interested  in  pure  science  is  too  limited  to  support  such  a 
journal  as  The  Labobatoby,  conducted  on  ordinary  commercial  principles. 

I  trust,  however,  that  The  Labobatoby  will  re-appear,  though  perhaps  in  another  form, 
at  the  commencement  of  the  next  year,  and  that  I  am  merely  taking  leave  of  its  readers  for 
a  short  time.  I  retain  the  copyright,  and  shall  spare  no  pains  to  insure  the  re-appearance 
of  The  Labobatoby  at  a  future  date. 

It  is   satisfactory  to  think  that,  although  the  Journal  has   been  brought  somewhat 
suddenly  to  a  close,  the  volume  contains  scarcely  any  incomplete  papers.    Mr.  Quin's  Special 
Beport  on  the  Paris  Universal  Exhibition  terminates  with  the  volume,  and  the  last  com- 
munication from  Dr.  Matthiessen,  and  Mr.  Hockin  completes  the  first  three  sections  of 
their  work,  namely.  Specific  Gravity,  Expansion  by  Heat,  and  Electrical  Eesistance. 

I  cannot  conclude  this  valedictory  note  without  expressing  my  hearty  thanks  to  those 
gentlemen  whose  active  help  and  good  counsel  have  so  materiaDy  assisted  in  the  realisation 
of  my  idea  of  a  worthy  record  ^of  scientific  research. 

John  Caboill  Bbouoh. 
Stockweli,  Sept.  26,  1867. 
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scientific  men  will  appear  iB  each  number,  and  it  is  hoped  that  by 
tlie  aid  of  tliese  articles  Tke  Laboratory  will  become  an  important 
organ  of  opinion.  The  igittrance  frequently  displayed  by  ordinary 
journalists  when  they  attempt  to  elucidate  subjects  pertaining  to 
chemistry  or  physics,  tbo^  current  errors  of  popular  science,  the 
occasional  violation  of  professional  ethics  by  well-known  aDalrsts, 
and  the  charlatanry  which  is  too  often  accepted  as  evidence  of  iiieh 
scientific  attainments— pitve  that  the  periodical  press  may  ne 
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PURE    WATER 


FILTER  FOR  THE  DRAWING   ROOM. 

FILTER  FOR  THE  DINING  ROOM. 

FILTER  FOR  THE  LIBRARY. 

FILTER  FOR  THE  HALL. 

FILTER    FOR    THE    BEDROOM. 

FILTER  FOR  THE  KITCHEN. 


Illiutrated  and  Priced  Listi  on  application  to  the  Silicated 

Carbon  Filter  Company, 

Works — Church  Road,  Batter  sea,  London,  S.W. 


THE  CHEMIST  AND  DRUGGIST. 


PuhVsked  o»  the  15/*  of  every  Month  M  the  ProprietorSt  ly 
WILLIAM  CANNING,  at  4",  CANNO^T  ST.,  LONDON. 


Begistered  for  Tranimititon  Abroad. 
TertM  of  Suheeriptiont  58.  per  ann.  (post-free)  paid  in  advance. 


This  Joornal  offen  to  Advertisers  a  Firsi-Class  Medium  of  com- 
munication with  the  Trade  (wholesale  ind  retaiJ)  throoghont 
JSn^aod,  Ireland,  Scothmd,  the  Colonics,  and  all  the  principal  scats 
of  foreign  conuneroe. 

It  ia  extensirely  adopted  as  a  means  ot  introdnction  by  the 
mannfacturer  and  the  retailer  of  erery  article  nsed  and  sold  in  the 
trade,  as  veil  as  providing  a  channel  by  which  all  may  contribute 
and  receive  the  benefit  of  each  other's  experience.  It  combines 
the  utility  of  a  CommerciAl  Newspaper  and  an  instractire  ScientiAc 
and  Literary  Magazine. 


Stale  of  Charges  for  Adeertisements  : 

Whole  P^ £4   o   o  I  One  Eighth  Page ijis.od- 

Half    ditto z  10    o    In  column,  up  t*  Seven  Lines  48.  6d. 

Qoaitex  ditto  ...     i  10    o  |  Every  additional  Line os.  6d. 


Special  BAtei  for  Front  and  Baek  Figeti  M  thoie  following  and 
pncediog  Lttdinf  Mntter. 

jBfUwffly  MlffAi  |fo7> 


TO    MERCHANTS   AND    SHIPPERS. 


DEUGS,   CHEMICALS,  PATENT  MEDICINES, 

PHOTOGRAPHIC  and  PHABMACEUTICAL  PKEPAKATI0N3, 

MEDICINE  CHESTS,  SURGICAL  INSIRUMENTS, 

PERPUMERT,  SOAPS,  BRUSHES, 

MEDICAL  GLASS  AND  EARTHENWARE, 

SURGEONS'    AND    DRUGGISTS'    SUNDRIES 

Of  every  descriplioHt 

Forwarded  to  all  parts  of  the  world,  by 

The  WHOLESALE  AND  EXPORT  BBTO  OOKPAHT, 

Umitedf 

Swan  Lans>  Upper  Tbakeb  Stbext,  London. 


Priee  Lists,  with  latest  market  quotations,  are  published  Monthly, 
and  forwarded  gratuitonsly,  if  applied  for. 

ACETIC  ACID. 
DUNN  AND  COMPANY, 

PRINCES  8QTJARB,  nNSBURY,  WNDON.^C^  qIc 
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PHARMACEUTICAL    SOCIETY    OF    GBEAT 
BRITAIN,  17,  BlooiuBbury  Square,  W.C. 

SCHOOL  OF  PHARMACY.    SESSION  from  the  iBt  of  October 
to  the  end  of  July. 

LECTURES 

OK  CHEMISTRY  AND  PHARMACY. 

By  Profesflor  Redwood. 

OK  BOTANY  AND  MATERIA  MEDICA. 
By  Frofeuor  Bxittlet. 
Laboeilioet.— Practical  Instruction  in  Chemistry,  as  applied 
to  Pharmacy,  Medicine,  Manufactures,  Analysis,  and  Original 
Research.    Director— Br.  Attfield.    Assistant— Mr.  Tilden. 


Hours  of  Study. 

One 
Month 

Two 
Months 

Three 
Months 

Fire 
Months 

Ten 

Months 

9.30 to 50 daily,  Sat. 

9.30  to  X.30 
9.30  to  5.0  on.  any 

/ArMday8«ree1dy. 
9.30  to  5.0  on  any 

two  days  weekly... 
Any  three  hours  daily 
Any  two  hours  daily. 

£s.  d. 
440 

X  176 

X    X  0 
X  17  6 
X    X  0 

£   s.   d. 

770 

4    176 

3  10    0 

4  17    6 
3  10    0 

£    B.    d. 
10   10  0 

6  16    6 

ill    6 
4  17,  6 

£   s.  d. 
15  15  0 

10  10  0 

77c 
10  10  c 

7    7    0 

£     8.  d. 
x6    5    0 

17  17    0 
IX  IX    0 

17  17    0 

IX  IX    0 

ExiviNATioNS.— The  Board  of  Examiners  meets  on  the  third 
Wednesday  in  every  month,  excepting  August  and  September. 

Particulars  may  be  obtained  on  application  to  Elijlb  Beex- 
xiDQS,  Secretary  and  Registrar,  17,  Bloomsbury  Square,  W.C. 


INSTRTJCTION  IN  PRACTICAL  CHEMISTRY, 
and  Evening  C* 
Materia  Medica,  &c. 


and  Evening  Classes  for  the  Study  of  Chemistry,  Botany, 
iria  Medica,  sc. 

TO  PHARMACEUTICAL  AND  OTHER  STUDENTS. 


7  open  daily  (Saturdays 
Practical  Chemistry  as 


Mr.  J.  C.  Braithwaite,  for  thirteen  ^ears  Principal  Instructor  in 
the  Laboratories  of  the  Phannaceutical  Society  of  Great  Britain, 
and  Demonstrator  of  Practical  Pharmacy,  Pharmaceutical  Latin, 
&c.,  wishes  to  inform  his  old  Pupils  and  others  that  he  continues 
to  devote  his  whole  attention  to  Education. 

Mr.  Braithwaitc's  Laboratory  is  now 
excepted)  at  10  a.m.-  for  Instruction  in  Practical  Chemistry  __ 
apphed  to  Pharmacy,  Medicine,  Analysis,  &c.    Pupils  can  enter 
at  any  period.    Terms  moderate. 

The  Chemical  and  Toxicological  Class  meets  as  usual  every 
Monday  and  Thursday  Evening,  at  8  p.m. 

Tlie  Latm  Class  for  the  reading  of  the  PharmacopoDia,  Phy- 
sicians' Prescriptions,  Sec.,  every  Tuesday  and  Friday  Evening, 
at  8  p.m. 

The  Botanical  and  Materia  Medica  Class,  eveij  Wednesday  and 
Saturday  Evening,  at  8  p.m.  The  usual  Excursions  for  the  Study 
of  Practical  Botany  will  commence  on  Saturday,  April  x8th,  at 
10  a.m.,  and  \rill  be  continued  until  further  notice. 

Fees  to  either  of  the  above  Classes,  Half  a  Guinea  per  Months 
payable  in  advance.    Pupils  can  enter  at  any  period. 

Gentlemen  privately  prepared  for  the  Examinations  of  the 
Pharmaceutical  Society,  sc. 

Letters  of  inquiry  should  be  accompanied  with  a  stamped 
envelope. 

Address— 54,  KENTISH  TOWN  ROAD,  N.W. 

Ifr.  Braithvaite  recextes  a  few  Pupils  to  hoard  w  kit  house. 


CAUTION. 


TRADE    MARKS'    ACT, 


Users  of  Crucibles  are  cautioned  against  IMITATIONS  of  the 

PATENT  PLUMBAGO  CRUCIBLES, 

Mann&cturod  under  MORGAN'S  PATENT;  none  are  genuinfl 

unless  stamped  in  full, 

MORGAN'S     PATENT, 

THE  PATENT 

PLXTMBAOO  CBITCIBLE   COMPAKT, 

BATTERSJA    WORKS,    LONDON. 


THE  FULHAUPOTTEBT,  FULHAM,  S.W. 
C.  J»  C.  BAILEY, 

MANUFACTURER  OP  SUPERIOR  CHEMICAL 

APPARATUS,  POROUS  CELLS, 

IHBULATORS,  &c. 


THE  ORIGINiL  CHLORODYNE.— Invented 
by  R.  Fef.kman.  Pharmaceutist,  one  of  the  greatest  dis- 
coveries of  the  present  ^ntury.  It  immediately  relieves  and  cures 
coughs,  colds,  consumption,  influenza,  bronchitis,  Bsthma,  whoop- 
ings-cough,  cramp,  spifms,  gout,  diarrhoea,  dysentery,  &c. 

FREEMAN  »S  ORIGINAL  CHLORODYNE.  The  Medical 
Times,  Jan.  13,  1866,  ^tcs — "It  has  an  immense  sale  amongst 
the  public,  and  is  prescribed  by  orthodox  medical  practitioners.'" 

Earl  Russell  commtjiicated  to  the  Royal  College  of  Physicums 
and  to  Mr.  Freeman,  tMt  in  Manilla  the  only  remedy  of  any  use 
in  cholera  was  Chloro^ne.— Zanc;/,  Dec.  31,  1864.  See  Times, 
Nov.  14, 1865. 

FREEMAN'S  ORIGINAL  CHLORODTNE  engraved  on  the 
Government  stamp  outside  every  bottle.  Sold  by  the  inventor, 
R  Freeman,  70,  Kenifngton  Park  Road,  London,  S.,  and  most 
chemists.    In  bottles,  |  oz.,  is.  i^d. ;  x|  oz., fts.  9d. ;  10  oz.,  lis.; 

20  oz.,  ios. 

Ask  for  Freeman's  Oliginal  Chlorodyne,  and  see  that  yon  hare 
none  other. 


PRACTICAL  CHEMISTRY. 
Laboratory,  60,  (}ower  Street,  Bedford  Square,  W.C. 

R.  HENRY  MATTHEWS,  F.C.S.,  is  prepared 

to  give  Instruction  in  all  Branches  of  Practical  Chemistry. 

The  Laborat4}ry  is  open  daily,  except  Saturday,  from  Ten  to  Fire 
i;  on  Saturday  irdm  Ten  to  One  o'clock. 


M^ 


of  eTerj 


o'clock 

Mr.  Matthews  is  also  prepared  to  undertake 
description.  ^r^CT 

For  -  particulars  and  Prospectuses,  apply  to  Mr.  Hkk mr 
MA.TTHKW8,  at  the  Laboratory,  60,  Gk)wsr  Street,  Bedford 
Square,  W.C. 


Analyiet 

r\cf\ 
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ORIGINAL  COMMUNICATIONS. 

DR.   MATTHIESSEN   ON    ALLOYS. 

On  AlUyys.  By  A.  Matihiessen,  RB.8., 
Lecturer  an  Chemistry  at  Bt  Mary's  Hospital 
Medteal  School. 

I.  On  the  Determination  oJ8pecifie  Gravity* 

E  ia  the  most  conrenient  formula  to  use 
when  the  following  tables  are  employed  to 
find  log  9^  ,,  and  log  p,. 

Tablx  I. 
Speeifie  ffratUy  of  air  at  dijfhrent  temperatures. 


I  +  0-003656^  ' 


17  =  3-0854119 
xg  =£0839195 
19=3-0824323 
20=3*0809502 

21  =£0794732 

22  =  3*078001  X 
23=7*0765339 

24  =£0750718 

25  =£0736146 
26=5  3*0721620 

.  27  =£0707146 

2S=  30692719 

29  ==7*0678340 

30  =  70664005 


The  re&Bon  why  the  coefficient  of  expansion  of  air 
is  taken  as  0*003656  is,  that  MiBer  in  his  paper  "  On 
the  Co&straction  of  the  new  Standard  Pound  "  ('  Phil. 
Trans.,'  1856,  p.  714)  points  out  the  following  fact  :— 
*'  Regnanlt  fonnd  the  expansion  of  air  from  0°  to  100° 
under  constant  presinre  equal  100*36706  of  its  Tolume 
at  o^.  .  .  The  difference  between  the  mercurial 
and  air  thermometers  at  50°  amounts  to  about  o°.2. 
Hence  the  expansion  of  air  between  0°  and  50^2  is 
0-18353  of  its  volume  at  o**;  or  between  0°  and  50° 
the  ratio  of  the  density  of  air  at  0°  to  its  density  at  t 
is  I +  0-003656  xtr 


1  =  3-1100x36 
3  =£1084345 

3  =310686x1 

4  =  £1052934 

5  =£1037313 

6  =  3'xo2X748 

7  =£1006239 

8  =£0990785 

9  =£0975385 

10  :=  3*0960041 

11  =£0944750 

13  =3*0929513 

«3  =£09x4329 

14  =£-0899x98 

15  =  3-0884119 


*  Contianed  from  p.  3. 


Table  1L 

Specific  gravity  of  water  at  different  (emperaturps. 

Log,  pt* 

4°=  0*00000  18  =  1*9993872 

5  =  ^'9999974  19  =  ^*9993oa» 

6  =  1*9999878  20  =  1-9992129 

7  =7*9999714  21  =7,9991197 

8  =  x*9999483  22  =  1*9990222 
9=7*9999179           23  =  1*9989208    • 

10  =  79998823  24  =  1*9988156 

1 1  =  7*9998398  25  =  7*9987068 

12  =  I  99979 w  26  =  1*9985948 

13  =  7*9997378  27  =  7*9984796 

14  =  x'9996779  28  =  I  99836x5 

15  =  1-9996x28  29  ^  1*9982408 

16  =  7*9995425  30  =7*9981175 

17  =7*9994675 

Tablb  III. 

To  reduce  to  o^  C.  the  readings  of  a  barometer  with 
glass  scale. 

MM.  MM.  MM.  MM. 

720  740  760  780 

l"*       012  0*13  013  0*13 

2  0*25  0*25  0*26  .   0-27 

3  o*37     0*38     0*39     0*40 


4 

o*49 

0-51 

0*52 

053 

5 

0*62 

0*63 

0-65 

0-67 

6 

o*74 

076 

078 

080 

7 

086 

0-88 

0*91 

093 

8 

0*98 

roi 

1*04 

107 

9 

i-ii 

114 

107 

1-20 

10 

1-23 

1*27 

1-30 

i'33 

II 

'•35 

'■39 

1*43 

1*46 

12 

1*49 

1-52 

156 

1*60 

13 

1*59 

164 

1*68 

174 

14 

1*72 

1*77 

I  80 

189 

'5 

1-85 

1*90 

x*94 

2*00 

16 

1*97 

2*03 

208 

2*13 

17 

2*10 

2*15 

2*21 

2*26 

18 

2-22 

2*28 

2-34 

240 

19 

234 

2*40 

2*47 

253 

20 

2*46 

2-53 

2*6o 

267 

21 

2*59 

2-65 

2-73 

279 

22 

270 

2*78 

2*86 

2*92 

«3 

2*82 

2*91 

2*99 

306 

24 

2*94 

r^t 

312 

320 

25 

307 

3*25 

3'53 

26 

319 

3-2^ 

3*37 

347 

27 

322 

340 

350 

360 

28 

345 

353 

364 

373 

29 

3'37 

3-66 

377 

3-86 

30 

369 

3'8o 

390 

400 

For  temperatures  above  0°  these  numbers  are  to  be 
subtracted  from  the  readings. 
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Table  IV. 

Table 

of  Vahiea  of  log. 

p 
760 

720  7^9765189 

740 

1-9884181 ; 

760 '  i-ooooooo 

'   1 

I 

1-9771217 

I 

1-9890046 1 

I  ;  10005711 

2 

1.9777236 

2 

^•9895903 

2  rooii4i4 

3 

1.9783247 

3 

I -9901 75  2 

3  10017109 

4 

^9789250 

4 

1-9907593 

4  1-0022798 

5 

» 9795 244 

5 

1-9913427 

5  1-0028478 

6 

1-9801230 

6 

1-9919252 

6  ,  I -003415  2 

7 

7-9807208 

7 

1-9925070 

7 '  1-0039818 

8 

7-9813178 

8  1-9930880 

8 

1-0045476 

9 

7-9819139 

9  1-9936682 

9 

1-0051127 

730 

19825093 

750 

x-9942477 

770 

1.0056771 

I 

1-9831038 

I 

1-9948263 

I 

10062408 

2 

^9836975 

217-9954042 

2 

1-0068037 

3 

1-9842904 

3 

1-9959814 

3 

1-0073659 

4 

x-9848825 

4 

1-9965577 

4 

1-0079274 

5 

^•9854737 

517-9971234 

5'  I -008488 1 

6 

1-9860642 

6 '  1-9977082 

1   6  1-0090481 

7 

7-9866539 

7  7-9982823 

•   7 

I  0096074 

8 

79872428 

8  79988556 

8  1*0101660 

1    1 

9 

7-9878308 

9  1-9994282 

9  j  X-0107239 

It  may  be  aa  well  to  remark  here  that,  when 
the  bulk  of  the  body  to  bo  weighed  is  smaU, 
accoTint  must  be  taken  of  the  fine  platinum 
wire  to  which  it  is  hung.  If  the  wire  does  not 
dip  in  the  water  when  the  body  is  weighed  in 
air,  we  must  write  for  W,  W  -h  w/ ;  w  being 
the  wei^t  of  water  displaced  by  the  platinum 
wire.  This  may  be  cb^wn  so  fine  that  no 
correction  is  necessary ;  thus,  a  metre  length 
of  wire  about  0*4  mm.  in  diameter  (capable  of 
carrying  about  50  grm.),  would  weigh  about 
•06  erm. ;  therefore  the  100  mm.  forming  the 
slip-knot  and  the  part  dipping  into  the  water 
wiU  only  weigh  -006  grm.,  and  these  will  lose 
in  water  about  -0003  g^rm.,  which  will  only 
affect  the  fourth  decimal  place  in  the  result. 

Suppose  now  the  specific  gravity  of  alumi- 
nium, silver,  and  platmum  be  taken,  and  for 
the  sake  of  simplicity  let  the  pieces  of  metal 
each  weigh  in  air  at  20°  and  750mm.  20  grammes. 
They  lose  in  water  at  10°,  8,  1*9,  and  93  grm. 
respectively. 

According  to  formula  A,  their  specific  gravi- 
ties would  be  2'5o,  10*53,  ^^^  21-50. 


According  to  formula  B,  2-499,  10*526,  and 
21*500. 

According  to  formula  E,  respectively  2*493, 
10*520,  2 1  "496.* 

A  few  words  must  now  be  said  as  to  the 
practical  part  of  the  operation. 

1.  It  need  scaroeijjr  be  mentioned,  that  for 
the  determination  of  physical  properties,  pure 
or  at  least  purified  j&etaLs  ought  to  be  used  for 
making  the  allovs;  and  that  in  stating  the 
composition  of  alloys  containing  volatile  metals, 
it  is  not  sufficient  to  give  the  proportions  used; 
in  all  such  cases  the  composition  must  be 
deduced  from  an  ai^ysis  of  the  alloy  in  ques- 
tion. It  is  scarcely  possible  to  imagine  that 
alloys  can  be  made  pf,  for  instance,  copper  $aid 
zinc  in  their  combiijuig  proportions ;  neverthe- 
less, experimenters  often  give  the  physical  pro- 
perties of  these  allpya  containing  exactly  the 
theoretical  ouantitieB  of  copper  and  zinc.  The 
same  remarks  may  be  made  concerning  the 
alloys  of  copper  witli  phosphorus  and  arsenic. 

2.  Where  anythinjBf  like  accuracy  is  required, 
great  cajre  should  b0  taken  in  making  or  pre- 
paring the  pieces  of  metal  or  alloy  of  which 
the  specific  gravity  is  to  be  determined,  owing 
to  the  ^eat  differences  caused  bv  a  more  or 
less  vesicular  structure.  Take,  for  instance, 
thd  case  of  copper.  Its  specific  gravity  varies 
considerably,  accordng  to  different  experimen- 
ters ;  some  have  also  found  the  specific  gravity 
of  this  metal  to  b^  increased  by  pressure  or 
hammering;  but  when  the  subject  is  investi- 
gated it  wiU  befoun^  that  the  copper  employed 
was  more  or  less  pof^us,  as  its  specific  gravity 
was  much  lower  tlfan  that  of  a  non- vesicular 
piece ;  the  numbeif  obtained  even  after  ham- 
mering did  not  code  up  to  those  given  by  the 
pure  metal,  showinf  clearly  that  the  process  of 
hammering  had  mfrely  somewhat  diminished 
its  porosity.  Agaiii,  in  most  of  our  text-books 
on  chemistry  tabled  of  the  specific  gravities  of 
copper-tin  alloys  a|e  given,  where  uie  specific 
gravities  of  certain  of  the  alloys  are  greater 
than  that  of  copper  itself,  but  on  comparing 
them  with  the  correct  value  for  pure  copper, 
they  will  be  found  fco  be  much  lower ;  in  tact, 
it  may  be  said  that  no  alloy  of  tin  and  copper 
has  a  specific  gravitf  higher  than  that  of  pure 
copper.  These  instances  prove  the  necessity 
for  great  care  in  the  preparation  of  the  pieces 
or  castings  to  be  u^ed  in  the  experiment.  A 
very  good  plan,  wheie  the  metals  or  alloys  are 
moderately  fusible,  is  to  cast  them  in  a  mould, 
the  bottom  of  whidh  is  a  piece  of  porcelain 
(smoked  by  holding  it  over  a  eas-flame),  and 
the  sides  formed  by  cutting  a  hole  in  a  piece  of 


*  The  values  for  lu  used  in  calculating  the  above  were,  for  alii- 
mininm  r,  for  silver  i -00058,  for  platinum  yooott. 
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hard  wood,  wliicli  is  then  laid  on  the  porcelain. 
To  prevent  the  formation  of  internal  cavitiee, 
as  mnch  as  possible,  the  casting  should  not  be 
thicker  than  5  mm. ;  and  to  prerent  oxidation, 
which,  of  course,  altera  the  composition,  the 
alloy  should  be  meJted,  cast,  and  cooled,  in  a 
current  of  coal-gas,  or  some  other  non-oxidising 
atmosphere.  With  regard  to  the  more  infu- 
sible metals  and  aUojs,  no  general  rule  can  be 
piYcn,  as  so  much  depends  on  their  special 
behaviour  at  such  high  temperatures. 

Concordant  results  may  be  obtained  to  the 
second  decimal  place,  when  the  casting  (weigh- 
ing about  20  grms.)  has  been  prepared  in  the 
above  manner,  even  after  re-melting  and  re- 
casting, a  precaution  which  is  necessary  to 
ensure  a  reliable  value  for  the  specific  gravity. 

3.  The  water  used  must  be  thoroughly  boUed 
for  some  considerable  time,  so  as  to  expel  all 
the  dissolved  air,  and  cooled  in  a  well-closed 
vessel.  If  a  Florence  flask  be  used  for  this 
purpose,  it  may  be  conveniently  closed  by  an 
india-rubber  tube,  into  the  other  opening  of 
which  is  inserted  a  tightly  fitting  sealed  tube. 
Care  must  be  taken  to  remove  any  small  air- 
bubbles  adhering  to  the  metal  or  alloy  when 
immersed  in  the  water,  b^  mesns  of  a  smaU 
camel-hair  brush.  It  this  v^iy  the  results 
will  be  concordai^  to  the  second  decimal  place ; 
but  when  absolute  accuracy  is  required,  the 
water  must  be  boiled  after  inserting  the  metal, 
and  in  cases  where  the  metal  is  liable  to  be 
acted  on  by  the  water  it  should  bo  previously 
electro-jfilded. 

4.  With  a  good  chemical  balance  of  the 
usual  construction,  quite  sufficient  accuracy  is 
attained,  as  with  a  piece  of  metal  of  the  size 
before  mentioned,  its  weight  in  water  can  be 
determined  to  '0001  erm.,  especially  if  the  equi- 
librium be  observed  by  readmg  the  number  of 
divisions  marked  by  the  index  on  each  side  of 
the  zero  point. 

Shouldthe  arms  of  thebalancebe  (as  is  not  Tin- 
frequently  the  case)  slightly  diffarent  in  length, 
recourse  must  be  had  to  the  method  of  dcoible 
weighing,  which,  in  fact,  should  always  be 
adopted  when  absolute  accuracy  is  desired. 

iSrom  the  foregoing  it  is  scarcely  necessary 
to  remark  that  the  formula  E  should  always 
be  used,  as  the  omission  of  the  reduction  to  a 
vacuum  will  cause  just  as  great  errors  as  those 
of  observation. 

[Errata. — ^In  the  former  portion  of  this 
article  given  in  our  last,  it  will  be  readily  per- 
ceived by  our  readers  that  a  few  errors  escaped 
correction.  At  p.  2,  col.  2,  9  lines  from  bot- 
tom, for  the  term  ^tPtf*,,  reaa^t,  Ht't  same  col., 
5  lines  from  bottom,  for  p,,  and  p,  read  <r,j,  and 
9 ;  in  page  3,  middle  of  col.  2,  for  Formula  B  and 
0  read  Formula  C  and  D.] 


MR.   C.    R.   C.    TICHBORNE    ON    PHOTO- 
GRAPHIC  CHEMISTRY. 

On  the  Destruction  of  SyposvlphUes  in  PhotO" 
graphic  Prints.  By  Charles  R.  0.  TtCH- 
BOBNE,  F.C.8.,  Chemist  to  the  Apothecaries* 
Hall  of  Ireland. 

Some  months  since,  there  appeared  in  the 
British  Journal  of  Photography,  under  Uie  head 
of  "  Permanent  Prints—a  new  Plan,"  a  very 
complimentary  notice  of  a  process  for  elimi- 
nating hyposulphites  devised  by  Messrs.  Tich- 
borne  and  Robinson.  As  nothing  in  connec- 
tion with  this  process  has  been  publicdied  by 
myself  or  by  my  friend  Mr.  Robinson,  who  has 
practically  tested  its  capabilities,  the  followh^ 
remarks  may  remove  some  erroneous  impres- 
sions respecting  the  results  obtainable  with 
it,  and  afford  some  desired  information  on  the 
chemistry  of  the  process.* 

The  hyposulplutes  may  be  readily  oxidised 
in  a  test  tube,  out  when  they  are  retained  in 
the  substance  of  a  photographic  print  it  is  a 
difficult  matter  to  effect  their  oxidation  without 
impairing  the  image.  Indeed,  this  practiod 
problem  has  not  yet  been  satisfactorily  solved 
by  photographers.  Of  the  various  plans  that 
have  been  suggested  for  eliminating  these  salts 
I  think  I  am  justified  in  saying  t£at  the  only 
feasible  one  is  that  devised  by  Mr.  Robinson  and 
myself.  Permanganate  of  potassium,  peroxide 
of  hydrogen,  the  hypochlorites,  and  chlorine, 
will  all  act  upon  hyposulphite  of  sodium,  and 
most  of  these  substances  have  been  proposed 
as  eliminating  agents.  The  first  stains  the 
picture,  from  the  deposition  of  oxide  of 
manganese.  The  second,  as  shown  bv  Dr. 
Emerson  Reynolds,  is  inapplicable,  as  sulphide 
of  hydrogen  is  set  free,  probably  according  to 
Brodie's  explanation  of  tne  reducingaction  of 
this  body,  viz.,  opposite  polarity.  The  hypo- 
chlorites and  chlorine  (pu*ticularly  the  latter) 
produce  fading  in  the  prints  and  a  yellow  tone 
m  the  whites. 

In  a  few  words  I  may  give  the  rationale  of 
our  anti-hyposulphite  process,  which  consists 
in  treating  the  prmts  with  a  solution  of  chlorate 
of  barium,  acidulated  with  perchloric  acid. 
This  is  tantamount  to  using  a  weak  solution 
of  the  latter  acid.  As  lone  as  there  is  any 
hyposulphite  present  this  substance,  on  oxida- 
tion into  sulphuric  acid,  sets  free  a  fresh  por- 
tion of  acid  from  the  chlorate  of  barium,  and 
the  reaction  is  thus  sustained  until  the  hypo- 
sulphite is  completely  oxidised.  Such  a  pro- 
cedure is  found  preferable  to  using  a  large 

*  The  fact  that  the  procest  was  explained  to  our  icientiftcYj^ 
friends,  viva  voce,  will  occonut  for  its  publication  in  the  Briti^^  i\^ 
Journal  ofFkotografthy.  O 
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excess  of  acid,  whicli  might  injure  the  tones 
of  the  picture.  The  prints,  wdl  washed,  are 
placed  in  a  dish,  and  a  considerable  quantity  of 
Doiling  water  poured  upon  them.  While  at 
about  this  temperature  (too"  C).  the  per- 
chloric acid  solution  is  added.  The  prints, 
after  being  allowed  to  soak  some  time,  are 
ready  to  rinse  and  mount. 

If  a  very  weak  solution  of  hyposulphite  of 
sodium  is  treated  in  a  flask  with  perchloric 
acid,  a  barium  salt  being  present,  and  both  solu- 
tions boiling,  an  instantaneous  cloud  of  sul- 
phate of  barium  is  formed.  If  this  experi- 
ment is  repeated  in  the  cold  the  same  reaction 
is  produced,  but  much  more  slowly,  and  even 
in  the  first  experiment  it  either  requires  a  pro- 
longed boiling  or  considerable  maceration  before 
the  oxidation  is  perfect  and  the  last  trace  of 
hyposulphite  destroyed. 

But  it  concentrated  solutions  of  the  hypo- 
sulphite and  acid  are  added  together,  as  may 
be  imagined,  the  first  reaction  of  the  perchloric 
acid  is  the  precipitation  of  sulphur,  which  it 
is  impossible  to  oxidise.  There  is,  however, 
a  point  of  attenuation  of  these  solutions  at 
which  sulphur  is  never  deposited.  It  seems  as 
if  oxidation  proceeds  more  rapidly,  even  than 
the  decomposition  of  the  hyposnlpnurous  acid, 
into  sulphurous  anhydride  and  sulphur.  Thus 
the  necessity  of  the  prints  being  well  washed 
before  treating  with  the  eliminating  fluid.  I 
believe  that  prints  have  been  prepared  by  Mr. 
Bobinson  in  this  manner  that  were  chemically 
free  from  hyposulphite  of  sodium,  whatever 
other  sulphur  compound  they  might  contain, 
and  that  the  most  fastidious  could  not  deter- 
mine, by  ocular  examination,  which  of  the 
halves  of  a  print  had  been  treated  with  per- 
chloric acid,  and  which  had  been  washed  in 
the  ordinaiy  manner.  The  process  is  attended 
with  but  little  trouble,  and  will  amply  repay 
the  time  expended,  particularly  in  the  case  of 
valuable  photographs. 

MR.  BARFF  ON  SILICIOUS  PAINTING. 

On  some  Applications  of  Solvhle  SUicaiee,  By 
F.  S.  Barpp,  M.A.  (Cantah.)  F,a8,  Part  l 
Silicuma  Fainting. 

Some  twenty  years  ago  Dr.  Puchf,  of 
Munich,  discovered  a  method  of  painting  which 
he  called  stereochromy.  The  want  of  a  vehicle 
more  enduring  than  those  formerly  in  u.se,  and 
less  liable  to  injure  the  colours  eiilplQsed^ed  to 
this  discovery.  Dr.  Fuchs'  method  consists  in 
the  use  of  soluble  silicates  as  the  fixing  material, 
and  has  been  applied  with  considerable  success 
on  the  continent  by  German  artists  of  distinc- 
tion, and  in  this  coimtry  by  Mr.  Herbert  in  the 
Houses  of  Parliament,  and  by  others, 


The  adoption  of  decorative  and  monumental 
paintine  for  ibe  embellishment  of  public  and 
private  Duildings,  has  rendered  necessary  some 
changes  in  the  older  processes  of  painting,  be- 
cause the  requirements  are  different.  Wall  paint- 
ings are  more  exposed  to  destructive  influences 
than  paintings  on  panel  or  canvas;  the  wall 
itself  is  more  absorbent ;  the  accumulation  of 
dirt,  which  has  from  time  to  time  to  be  removed, 
the  impossibility  of  giving  the  same  care  to 
their  preservation  as  to  those  of  smaller  size 
which  are  movable — ^render  the  employment  of 
a  different  metihod  of  painting  necessary,  and 
one  which  wiU  leave  the  picture  in  such  a  state, 
that  it  may,  so  to  speak,  take  care  of  itself,  and 
be  independent  of  any  further  attention  than 
that  which  is  r^uired  to  keep  it  clean ;  and  for 
the  cleaning  pK>cess,  its  surtace  must  be  such, 
that  it  cannot  be  readily  injured. 

Oil  painting  (s  unsuited  for  wall  pictures  on 
account  of  the  glossy  surface  which  it  leaves, 
and  for  other  reasons,  into  which  it  is  not 
necessary  to  enter  here.  All  the  expedients 
which  have  been  tried  to  ^et  rid  of  this  defect 
have  failed,  bedtuse  they  nave  interfered  with 
the  permanency  of  the  work. 

Fresco  painting  is  open  to  many  objections. 
In -a  damp  climste  it  is  not  enduring.  It  is  well 
known  that  tht  face  of  a  plaster  wall  is  de- 
stroyed by  daap;  and  a  fresco  painting  is 
nothing  more  than  a  plastered  wall  with  a 
coloured  surface,  rendered  more  perishable  bv 
the  colours,  whiii,  to  some  extent,  interfere  with 
the  coherence  o)  the  particles  of  lime  and  sand 
forming  that  sulface.  The  painting  is  executed 
while  the  wall  i^  wet ;  water  and  hme  only  are 
used  with  the  colours;  their  adhesion,  therefore, 
is  effected  by  t^e  same  power  which  binds  to- 
gether the  otli^r  constituents  of  the  wall,  viz., 
the  union  betw^n  the  lime  and  sand ;  and  inas- 
much as  most  .of  the  colours  form  no  com- 
pound with  lii^e  or  sand,  they  must  tend  to 
weaken  by  their)  presence  the  cohesion  between 
these  substanceljby  interfering  with  their  per- 
fecj^  contact.  jHie  manipulation  in  fresco 
painting  is  difllcult,  re(}uiring  ^reat  care  and 
skilled  labour  of  a  particular  kmd,  only  to  be 
acquired  by  lon^  practice  and  considerable  ob- 
servation, and  is^  therefore,  unfit  to  be  entrusted 
to  workmen  of  ^e  kind  usually  employed  in 
decorative  work  From  the  slowness  of  the 
process,  it  becomes  very  expensive,  and  this 
alone  would  prefent  its  general  use,  even  if  it 
were  in  other  respects  satisfactory. 

Silicious  paintmg  seems  to  supply  all  that  is 
wanted  for  beautr  and  stability.  It  makes  the 
surface  of  the  wml  almost  impervious  to  mois- 
ture, it  fixes  the  coloui*s  firmly  to  the  ground* 
it  leaves  no  gloss,  and,  as  will  be  seen,  is  easy  of 
application.    But  the  process  discovei'ed  by  Dr. 
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Fuclis  seems  incomplete  and  open  to  some  ^aye 
objections,  although  the  principle  on  which  it 
rests  is  sound. 

Silica  is  soluble  when  fused  or  boiled  under 
pressure  with  excess  of  caustic  alkali.  The 
compound  thus  obtained  is  a  viscid,  sticky, 
liquid,  of  syrupy  consistencj ;  for  many  pur- 
poses it  is  a  better  adhesive  material  than 
gum,  and  its  effect  as  a  fixing  medium  is  to  bind 
colours  veiy  firmly  to  certain  surfaces ;  it  binds 
them,  however,  as  a  gum,  though  in  some  in- 
stances it  fixes  them  by  a  chemical  action ;  but 
this  cannot  be  depended  upon  as  securing  the 
stability  of  a  painting,  as  it  only  happens  where 
the  colours  used  form  chemical  compounds  with 
the  silicate,  and  this  is  the  exception.  When 
a  soluble  silicate  is  applied  to  a  surface  contain- 
ing a  substance  with  which  it  readily  unites,  a 
portion  of  the  silica  in  solution  will  combine 
with  it ;  and  in  proportion  as  the  sUica  is  pre- 
cipitated the  alkali  which  held  it  in  solution 
wul  be  set  &ee,  and  therefore  the  remaining 
silicate  will  become  more  alkaline  and  more 
soluble.  This  is  proved  by  exposing  a  piece  of 
stone,  such  as  Caen  stone,  coated  with  silica, 
to  the  action  of  the  atmosphere ;  the  silicate, 
which  at  first  dried  with  a  riossy  surface, 
gradually  dissolves,  being  acted  upon  by  the 
moisture  of  the  air,  and  that  wMch  had  pene- 
trated to  a  slight  depth  into  the  stone  behaves 
in  the  same  manner,  and  looBcns  the  particles 
on  its  surface. 

This  seems  to  form  a  serious  objection  to  the 
use  of  soluble  silicates,  either  for  stone  preser- 
vation or  stereochromic  painting ;  and  it  is  a 
difficulty  which  those  who  have  worked  upon 
soluble  silicates  have  found  very  troublesome 
to  remedy.  The  fact  that  silica  combines  with 
lime,  sand,  and  other  substances  used  in  the 
painting  |^ound,  is  indisputable.;  but  this  very 
combination  Itoves  behind  that  which  in  the 
presence  of  moisture  has  a  destructive  action 
on  the  ground  which  it  is  intended  to  preserve, 
and  on  the  colours  applied  to  ii.  In  painting  a 
picture,  especially  one  of  large  dimensions  and 
in  ornamental  painting,  the  colours  are  often 
laid  on  in  thick  masses ;  but  if  these  colours 
do  not  combine  chemically  witli  silica  they  will 
be  only  mechanically  fixed  to  the  wall  by  the 
silicate ;  and  as  this  silicate,  which  was  soluble 
before  application,  remains  so  aflierwards,  unless 
it  form  an  insoluble  compound  with  some  other 
substance,  the  simple  action  of  damp  continued 
for  some  time  will  loosen  and  eventually  remove 
the  colours.  Kow,  many  of  the  pigments  used 
in  painting,  such  as  ochres,  umbers,  certain  reds 
and  blacks,  do  not  combine  with  silica;  and  as 
they  are  frequently  used  pure  or  nearly  so  in 
the  glazing  and  nnishing  touches,  on  which 
the  effect  of  a  picture  mainly  depends,  they 


cannot  be  permanently  fixed,  and  such  is  proved 
to  be  the  case  by  the  experience  of  those  who 
have  given  the  subject  patient  and  careful  inves- 
tigation. There  are,  doubtless,  many  silicious 
paintings  which  have  stood  for  several  years ; 
there  are  also  distemper  paintings  which  have 
lasted  for  many  more.  In  sheltered  situations 
and  in  interiors  it  is  quite  possible  that  this 
may  be  the  case ;  but  even  here  repeated  appli- 
cations of  silicious  washes  have  been  maae  at 
intervals,  after  the  completion  of  the  work, 
and  such  a  practice  is  recommended  for  re- 
fixing  particles  of  colour  which  may,  after  a 
time,  have  become  loosened. 

The  above  remarks  ai-e  not  intended  to  dis- 
parage Dr.  Fuchs*  discovery,  which  is,  in 
truth,  one  of  the  most  important  to  art 
ever  made.  To  this  modest  and  great  man 
all  who  are  interested  in  the  advancement 
of  art  owe  a  deep  debt  of  gratitude  for  his 
persevering  labours,  pursued  for  many  years 
amidst  much  discouragement  and  many  diffi- 
culties. Those  who  read  his  treatise  on  stereo- 
chromy  cannot  but  feel  delighted  with  the 
earnestness  and  singleness  of  purpose  with 
which  he  laboured  to  attain  the  high  end  which 
he  set  before  him.  He  thus  concludes  the 
account  of  his  investigations : — "But,  before  all, 
I  thank  God,  who  graciously  allowed  his  weak 
and  aged  servant  to  finish  the  preceding  inves- 
tigations so  far,  that  others  may  build  upon  the 
foundation  that  I  have  laid."  He  evidently  saw 
that  much  remained  to  be  done  to  perfect  the 
process  which  he  had  originated. 

This  paper  has  been  written  to  lay  before 
those  who  feel  interested  in  the  matter  certain 
facts  which  are  the  result  of  some  years' 
experience,  and  also  to  induce  those  who  are 
engaged  in  art  pursuits  to  turn  their  atten- 
tion seriously  to  a  process  which,  by  rendering 
their  works  lasting  and  in  all  respects  better 
suited  to  supply  an  increasing  want,  will  make 
their  profession  more  remunerative  and  their 
exertions  more  conducive  to  the  happiness  and 
improvement  of  their  fellow-men. 

If  artificial  ultramarine  be  mixed  with  a 
soluble  silicate,  for  example  silicate  of  potash, 
and  be  laid  on  a  properly  prepared  ground,  it 
will  become  so  firmly  fixed  that  no  amount  of 
washing  nor  the  slow  action  of  moisture  will 
remove  it  or  affect  its  brilliancy.  K,  however, 
reds,  such  as  vermilion,  red  ochre,  some  of  the 
oxides  of  iron ;  or  browns,  such  as  umber  or 
sienna  be  similarly  treated,  they  will  not  endure 
the  same  test.  Why  is  this  ?  Ultramarine  con- 
tains 37  per  cent,  of  silica  and  27  per  cent,  of 
alumina,  two  substances  with  which  a  soluble 
silicate  readily  unites.  It  is  well  known  in 
laboratories  that  test  tubes  and  other  glass 
vessels,  which  have  contamed  solublejnH^tw,^ 
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become  corroded,  and  that  it  is  impossible  to 
separate  the  silicious  crust  from  the  glass. 
There  is  in  aJl  soluble  silicates,  unless  specially 
prepared,  an  excess  of  alkali ;  this,  no  doubt, 
acts  on  the  glass  vessel,  and,  bj  partly  dissolv- 
ing it,  facilitates  the  union  of  the  silica  deposited 
from  the  solution,  with  the  softened  particles 
of  its  surface.  In  time  the  alkali  oecomes 
saturated  with  the  silica  of  the  ^lass  vessel, 
and  when  this  saturated  silicate  is  dipr  it  is 
much  less  soluble  than  when  excess  of  alkali 
was  present.  Alumina  readily  tmites  with 
silica  m  the  soluble  form,  whether  the  alumina 
be  in  solution  or  not,  though  in  the  latter  case 
the  action  is  much  slower.  It  also  takes  into 
combination  with  it  a  certain  quantity  of  the 
alkali,  forming  a  compound  analogous  to  felspar. 
It  is  not,  therefore,  oifficult  to  account  for  the 
stability  of  the  product  resulting  from  the 
mixture  of  idtramarine  with  a  soluble  sQicate. 
This  fact  points  out  the  direction  in  which  in- 
vestigations should  be  made  for  the  improve- 
ment of  silicious  painting.  It  will  be  well  to 
consider  briefly,  first,  the  method  of  preparing 
colours ;  then  the  preparation  of  the  painting 
ground;  afterwards  the  solution  tobe  used  as  the 
painting  vehicle;  and,  finally,  the  method  of  mani- 
pulation and  thepermanent  fixing  of  the  picture. 
Alumina  forms  very  stable  natural  compounds 
with  silica,  potash,  soda,  and  lime.  Felspai*, 
which  enters  largely  into  the  composition  of 
granite,  <;onsi3ts  mainly  of  silica,  alumina, 
and  potash.  Porphyry,  red  and  green,  is  a  verv 
enduring  substance,  and  is  also  a  species  of  fel- 
spar. Basalt,  labradorite,  and  albite,  are  formed 
01  silica,  lime,  potash,  and  alumina,  variously 
combined.  Laoradorite  contains  Ume  and 
albite  soda,  in  union  with  silica  and  alumina. 
All  these  minerals  are  hard  and  enduring.  It 
is  quite  possible  to  produce,  artificially,  sub- 
stances approaching  their  composition  which 
will  resist  the  action  of  damp  and  other  de- 
structive agents  to  which  paintings  arc  always 
exposed.  Judging  from  the  behaviour  of  ultra- 
marine, if  the  colours  employe^  contain  silica 
and  alumina,  thev  should  e^erc  as  firmly  to  the 
surface  on  which  they  are  placed,  and  such 
really  is  the  case.  If  alumina  be  fused  with 
potash,  aluminateof  potash  is  formed,  containing 
a  large  quantity  of  alumina.  If  this  be  dissolved , 
so  as  to  form  a  solution  of  sp.  gr.  i  *  1 2,  it  may  be 
kept  for  several  days ;  if  a  stronger  solution  be 
made,  it  begins  very  soon  to  deposit  alumina. 
The  solution  sp.gr.  i'i2  mixed  with  silicate  of 
potash  sp.gr.  i"2  will  remain  liquid  for  twenty- 
four  hours,  or  perhaps  a  little  longer ;  after  that 
it  will  gelatinise  slowly.  If,  while  in  the  liquid 
state,  colours  arc  saturated  with  this  solution, 
and  are  allowed  to  dry,  their  pai'ticles  will  be 
very  intimately  mixed  with  sihca  and  alumina 


chemically  comMned  with  potash;  after  drying 
for  some  time  at  a  gentle  heat,  the  operation 
may  be  repeated,  and  any  quantity  of  the 
silicate  of  alumina  and  potash  may  be  thus 
mixed  with  the  colours.  Care  should  be  taken 
that  they  be  finely  powdered  between  each 
application,  and  they  should  be  stirred  up 
so  as  to  keep  them  from  caking  at  the  bottom 
of  the  vessel,  wMch  hinders  the  perfect  contact 
of  the  particles  ▼ith  the  liquid.  After  careful 
drying  for  some  davs  they  may  be  well  washed 
for  the  removal  01  any  uncombined  potash. 
The  admixture  of  silica  and  alumina  does  not 
interfere  with  Ae  brilliancy  or  depth  of  the 
colours.  This  uethod  may  be  used  for  all 
colours,  but  it  is  better  suited  for  such  as  ochres, 
umbers,  sieima8,etc.,  which  are  changed  in  tint 
by  exposure  t9  a  high  temperature.  The 
different  pigmcits  made  from  metallic  oxides, 
such  as  iron  red8,cobalt  blue,  chromic  green,  etc., 
are  better  prepared  by  precipitation,  as  silicates 
and  aluminates,  by  the  addition  of  the  mixed 
silicate  and  aluintnate  of  potash  to  any  of  the 
solutions  of  theit  oxides  in  mineral  acids.  The 
precipitate  should  be  well  washed,  dried,  ig- 
nited, and  grounl.  Colours  made  by  the  same 
method  as  those  tised  in  painting  on  porcelain 
(i.  e.  by  fusion),  irhere  the  colour  is  not  affected 
hj  intense  heat,  answei*  perfectly  well,  as  they 
contain  silica  to  which  alumina  can  be  added  in 
the'  process  of  itanufactui-e.  Excellent  reds, 
gi'eens,  browns,  and  some  yellows,  can  be  pro- 
cured in  this  wat.  The  object  of  using  colours 
which  contain  sfica  and  alumina  has  already 
been  stated  to  te  the  formation  of  coherent 
insoluble  compotmds  with  the  vehicle  used  in 
painting,  which  Kill  be  subsequently  described. 

LABCJRATORY    NOTES. 

On  the  Action  of  Zinc  on  Tricldoride  of  Phoa- 
pluyrus  and  ipdide  of  Ethyl.  By  Ebnest 
TueofhbonI  Chapman  and  Miles  H. 
Smith. 

We  have  rec^tlyhad  occasion  to  prei)are 
some  of  the  acid!  of  the  lactic  series  by  neating 
zinc,  iodide  of  in  alcohol  radicle,  and  oxalic 
ether  together.  '  It  occuiTcd  to  us  that  we 
might  perhaps  ^tend  the  process  to  the  pre- 
paration of  the  jbriphosphamines.  We,  there- 
fore, digested  z4ic,  iodide  of  ethyl,  and  tri- 
chloride of  pho4)horus  together  in  a  sealed 
tube  in  the  wat^-bath.  It  was  8  or  9  hours 
before  any  action  occurred ;  then  the  contents 
of  tho  tube  becsBne  orange,  and  the  zinc  was 
covered  with  a  biDwnish  orange  coatine  which 
held  it  together,  |o  that  on  reversing  the  tube 
it  did  not  move.  At  this  stage  of  the  process 
the  tube  was  allowed  to  cool.  It  was  then  seen 
that  in  the  spacer  between  the  pieces  of  zinc. 
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orange  or  rather  almost  scarlet  crystals  Lad 
formed  in  abundance.  The  tube  was  then  re- 
heated. The  ciystals  dissolred  again  at  once, 
and  on  reversing  the  tube  and  aUowing  it  to 
cool  in  this  position  thej  were  again  deposited, 
but  this  time  thej  were  clear  of  the  zinc.  The 
mother  liqnorwas  remoyed  from  them  bj  turn- 
ing the  tuoe  in  such  a  manner  that  it  ran  back 
upon  ihe  zinc.  The  top  of  the  tube  was  then 
cut  off,  and  the  crystals  removed  and  dried  in 
a  stream  of  dry  carbonic  acid. 

A  combustion  was  made  of  them  with  chro- 
mate  of  lead,  but  they  gave  off  neither  carbonic 
acid  nor  water.  They  were  then  carefully  ana- 
lysed and  proved  to  be  pure  biniodide  of  phos- 
phcms. 

The  contents  of  the  tube  after  the  crystals 
and  mother  liquor  had  been  removed,  when 
treated  with  water,  gave  off  a  gas  free  from 
phosphorus,  and  possessing  the  properties  of 
hydnde  of  ethyl.  At  the  same  time  a  brown 
substance  was  formed,  which,  when  filtered  off, 
was  found  to  contain  zinc,  and  to  yield  phos- 
phuretted  hydrogen  on  boiling  with  potash. 
Long  boiling  with  water  had  the  same  effect. 

The  filb-ate  was  found  to  consist  of  a  solution 
of  chloride  and  iodide  of  ziuc,  though  but  little 
of  the  latter  in  proportion  to  the  former,  in 
fact  not  more  than  a  trace.  Not  a  trace  of 
tri-ethyl  phosphamine  was  produced  in  this 
experiment. 

Laboratory  of  the  London  Iiul'Uution. 


EDITORIAL  NOTES, 

CHEMISTRY  FOR  MEDICAL  STUDENTS. 
The  importance  of  Chemistry  as  a  part  of 
medical  education  is  every  day  becoming  ^ore 
and  more  admitted  by  the  profession  at  large ; 
and  has  been  more  than  once  insisted  on  by 
men  who  have  attained  emiiience  by  their  own 
labours  in  the  application  of  the  science  to 

Shysiological  questions.  It  would  be  super- 
uons  to  recall  to  our  readers  the  many  useful 
resulfB  which  have  been  obtained  in  this  way, 
or  to  do  more  than  hint  at  what  may  bo  ex- 
pected from  a  continuance  of  such  inquiries. 
At  the  Nottingham  meeting  of  the  British 
Association  Dr.  Bence  Jones  expressed  his 
"conviction  that  whenever  the  most  perfect 
knowledge  of  Chemistry  and  Physics  becomes 
the  basis  of  rational  medicine,  then,  and  not 
till  then,  medicine  wiQ  obtain  the  highest  place 
among  all  the  arts  that  minister  to  the  welfare 
and  happiness  of  man." 

Starting  with  this  admission,  a  question 
directly  arises  whether,  in  the  present  state  of 
medic^  education,  we  employ  the  best  means 
of  imparting  to  students  a  knowledge  of  Che- 
mistry calculated  to  be  of  use  to  them  in  their 


future  cai'cer.  For  some  time  past  the  science 
in  question  has  been  making  enormous  ad- 
vances in  all  its  branches,  and  these  advances 
have  occasioned  what  may  fairly  be  called  a 
revolution.  In  fact,  at  the  present  time  Che- 
mistry is  in  a  transition  state,  which  is  quite 
sufficient  to  account  for  the  difficult  position 
in  which  teachers  are  placed.  The  difficulty  is 
double.  In  the  first  place,  how  much  is  to  be 
taught  P  In  the  second  place,  what  system  is 
to  be  followed  ? 

The  time  allowed  in  the  usual  course  for 
Chemistry  is  absolutely  insufficient  for  the 
acquisition  of  more  tlnm  a  smatteiing  of  the 
subject,  because  the  lecturer  is  bound  to  notice 
all  such  points  as  go  to  msikeup  the  knowledge 
required  by  sevci'al  different  examining  boards  ; 
and  untU  the  study  of  Chemistry  becomes  a 
preliminaiy  part  of  medical  education,  this 
difficulty  must  in  great  measure  remain.  In 
fact,  the  aim  of  the  teacher  is  necessarily  to 
enable  his  pupils  to  pass  all  these  examinations; 
and  this  is,  we  venture  to  say,  not  the  same 
thing  as  giving  the  student  a  practical  know- 
ledge of  such  branches  of  the  subject  as  he 
would  subsequently  find  really  advantageous. 

From  the  various  systems  in  use  we  may 
take  one  or  two  examples  to  show  the  confusion 
likdy  to  be  |>roduced  in  the  ideas  of  a  student 
on  conmiencing  the  subject.  In  one  book  he 
will  find  a  substance  called  carbonic  acid ;  the 
same  body  is  called  by  another  authority  car- 
bonic annydiide,  and  by  a  third  carbonic 
dioxide.  Again,  we  may  take  the  two  sulphates 
of  potash ;  these  are  called — 

1.  Dipotassic  sulphate  and  hydro-potassic 
sulphate. 

2.  Sulphate  of  potash  and  bisulphate  of 
potash. 

3.  Neuti'al  sulphate  of  potash  and  acid  sul* 
phate  of  potash. 

4.  Potassium  sulphate  and  potassium-hydro- 
gen sulphate. 

5.  Dipotassium  sulphate  and  hydric-potas- 
sium  sulphate.    Etc.  etc. 

Represented  in  symbols  they  will  be  found 
as : 

I.  KO.  SO3    and    KO.  SOj  -f  HO,  SOj 
.2.  K1SO4       and    KHSO4; 

the  first  formula  giving  no  indication  of  what 
is  clearly  shown  Ijy  the  second,  namely,  that 
sulphuric  acid  is  bibasic.  Again,  in  many 
books  a  molecule  is  defined  as  the  smallest 
proportion  of  an  element  capable  of  existing 
in  the  free  state ;  nevertheless,  such  reactions 
will  be  found  in  them  as 

HgO  =  Hg  -h  O, 
whei'e  the  mercury  and  oxygen  are  liberated  as 
I  half  molecules,  or  atoms,  in  direct  contradiction 
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to  the  definition.  This  is  said  to  be  done  for  the 
sake  of  simplicity  in  the  formula;  but  it 
appears  to  us  that  such  simplicity  is  dearlj 
purchased  at  the  expense  of  ti*uth  and  logic : 
indeed,  on  the  same  grounds  we  might  expect 
to  find  the  old  atomic  weight  of  oxygen  sub- 
stituted for  the  new,  according  to  convenience. 
Lastly,  in  some  recent  worl^,  graphical  re- 
presentations are  given  of  chemical  compounds, 
which  we  cannot  but  consider  as  quite  inap- 
propriate to  a  text-book,  however  suggestive 
they  may  be  to  those  who  are  engaged  in  the 
abstract  study  of  the  science. 

When  we  consider,  also,  that  the  Examiners 
only  hold  office  for  certain  periods,  and  that 
the  question  put  by  one  in  the  one  system  may 
be  put  in  the  next  year  by  another  in  a  different 
system,  it  will  be  obvious  that  the  positions  of 
l)oth  te^^her  and  learner  are  sufficiently  trying, 
an^  that  the  introduction  of  some  mutual 
understanding  among  chemiste  generally  would 
be  a  very  great  advantage. 

C.  H.  BENNETT. 

J^EATH  has  just  snatehed  from  us  a  clever 
artist  and  true  humourist,  whose  pencil  enriched 
the  paffes  of  'Punch'  with  some  of  its  best 
pictorial  bite.  Perhaps  this  passing  tribute  to 
the  genius  of  Mr.  Charles  H.  Bennett  would  be 


out  of  place  in  these  columns  were  it  the  case 
with  him,  as  with  most  of  his  fellow- workers  of 
the  crayon,  that  he  lacked  sympathy  with  men 
of  science.  Many  of  our  readers  must  have 
smiled  at  his  portraite  of  *  The  Philosophers  of 
Nottingham.' 

APPARATUS  FOR  SHOWING   THE   HEAT- 
CONDUCTING  POWERS  OF  METALS. 

In  last  week's  number  we  gave  an  account 
of  a  differential  thermometer  used  by  Dr. 
Matthiessen  for  some  experimente  with  alloys 
in  his  recent  lecttre  before  the  Chemical 
Society.  On  the  sakne  occasion  the  heat-con- 
ducting powers  of  different  metals  and  alloys 
were  shown  by  meatis  of  a  series  of  small  air- 
thermometers  into  the  bulbs  of  which  the  ends 
of  the  metal  rodar  were  passed.  The  con- 
struction of  the  apparatus  will  be  immediately 
understood  from  thesubjoined  engraving.  The 
bars  of  metal  are  fitted  into  the  wide  bulbs  of 
the  tubes  by  tightly-fitting  corks.  The  ends  of 
the  bars  inside  the  bulbs  are  blackened ;  the 
other  ends  are  immersed  in  hot  water  con- 
tained in  a  trough.  Screens  which  could  not 
be  shown  in  the  dnimng  are  used  to  prevent 
any  radiation  from  the  source  of  heat  or  the 
trough  iteelf.  The  imall  ends  of  the  tubes  dip 
into  a  vessdl  of  coloured  water,  which  is  made 


to  rise  to  the  same  level  in  all  by  carefully 
warming  the  bulbs  and  then  allowing  them  to 
cool. 

If  we  now  suppose  the  series  of  bars  to  be 
copper,  aluminium,  zinc,  tin  and  bismuth ;  on 
pourinff  boiling  water  into  the  trough,  a  depres- 
sion wSl  be  caused  in  the  level  of  the  liquid  in 
the  tubes,  being  the  greatest  in  the  case  of  the 


copper,  and  gradually  decreasing  to  the  bismuth, 
and  the  depressions  i]i  the  columns  will  approxi- 
mately represent  thi  ratio  between  the  con- 
ducting powers  of  ibp  metals,  which  ratio  will 
remain  constant  forja  considerable  lenfi^  of 
time.  The  advantag^  of  the  new  over  tne  old 
form  of  apparatus  ^ill  doubtless  lead  to  ite 
adoption  for  class  deiionstration. 
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LirERjrURE. 

TheStudenfa  Text^hooJcofElectneiiy.^  By  Hbnby 
M.  NoAD.  Ph.D.,  P.R.S.,  F.C.S.— liondon : 
Lockwood.  1867.  (8vo,pp.viiiand5i9.) 
Thebe  is,  perhaps,  no  department  of  physical 
science  in  whicn  the  discoveries  of  the  last 
fifty  years  have  been  more  nmneroos  or  of 
greater  importance  than  those  with  which  onr 
knowledge  of  electricity  has  1>een  enriched 
dnring  &is  period.  The  most  important  and 
fundamental  of  these  discoveries,  however, 
receive  very  little  prominence  in  most  of  the 
elementary  works  on  this  branch  of  science, 
compared  with  that  given  to  practical  inventions, 
such  as  tiie  electric  telegraph  and  the  processes 
of  electro-plating,  or  to  apparatus  like  the 
hydro-decbric  machine  or  the  electric  lamp 
whereby  brilliant  displays  can  he  made  in  the 
lecture-room.  The  abundant  space  and  pro- 
fusion of  woodcuts  which  are  almost  always 
bestowed  upon  such  subjects  as  these,  com- 
pared with  the  complete  exclusion,  or,  at  be6t, 
the  curt  treatment  which  has  been  the  too 
frequent  lot  of  such  fundamental  laws  of  the 
science  as  those  of  Ohm  and  Joule,  and  of  the 
principles  and  application  of  such  apparatus  as 
the  tangent-galvanometer,  or  Weber  s  electro- 
dynamometer,  remind  us  sti'oagly  of  the  differ- 
ent kind  of  reception  which  a  successful  man 
who  has  made  his  fortune  or  a  man  of  bi-illiant 
social  qualities,  meets  with  in  society,  from  that 
which  IS  often  accorded  to  one  whose  eminence 
is  merely  intellectual,  or  who  is  content  to  be 
doing  the  really  useful  work  of  the  world  with- 
out seeking  notoriety.  We  do  not,  of  course, 
wish  to  see  the  former  class  of  subjects  omitted : 
all  we  complain  of  is,  that  what  are,  after  all, 
frequently  mere  details  of  mechanical  con- 
trivance, should  receive  a  degiee'of  prominence 
which  is  denied  to  matters  of  mdefinitely 
greater  scientific  imx>ortance 

But,  having  thus  indicated  what  appears  to 
us  to  be  a  general  defect  in  demcntaiT'  works 
on  electricity,  it  would  be  unjust  if  we  did  not 
acknowledge  that  some  of  the  most  recent  of 
them  afford  evidence  that  their  compilers  are 
at  least  beginning  to  feel  that  the  contents  of  a 
book  on  science  uiould  be  scientific,  and  should 
*  comprise  something  more  than  explanations  of 
practical  inventions  or  descriptions  of  showy 
experiments.  So  much,  at  any  rate,  may  lie 
said  at  the  outset  in  praise  of  the  book  before 
us.  It  contains  a  considerable  quantity  of 
matter  which  we  do  not  remember  to  have  met 
with  in  any  other  similar  work,  and  which 
shows  that  Dr.  Noad  fully  appreciates  the  im- 

E>rtance  of  the  progess  that  has  been  made  of 
te  years  in  giving  to  the  laws  of  electrical 
science  gi*eater  coherence  and  comprehensive- 


The  extracts  he  has   given   firom  the 

Reports  of  the  Electrical  Standard  OommSttee 
of  me  British  Association,  Mr.  Latimer  Clark's 
instructive  report  appended  to  the  Report  of  the 
Submarine  Telegraph  Committee,  Mr.  Fleeming 
Jenkin*s  Cantor  Lecture^  and  other  modem 
publications  of  a  like  nature,  are  of  the  greatest 
value,  and  go  far  towards  putting  withm  reach 
of  the  student  a  great  deal  of  most  important 
information  which  otherwise  would  not  be  easily 
accessible  to  him.  TJnfortunatelv,  however, 
sdtibough  Dr.  Koad  has  put  all  this  valuable 
matter  before  the  student,  he  has  not  presented 
it  to  him  in  a  form  weU  fitted  for  a  student's 
use.  Instead  of  working  it  up  into  a  connected 
form,  and  giving  an  independent  exposition  of 
the  subject  from  his  own  point  of  view,  he  has 
generally  retained,  with  little  or  no  alteration, 
the  words  of  the  various  authors  he  has  quoted. 
Where  the  object  is  to  trace  the  development  of 
a  discovery  or  the  growth  of  an  idea,  such  a 
mode  of  proceeding  is  often  extremely  ad- 
visable j  but  it  is  sddom  beneficial  when  what 
we  have  to  do  is  to  expound  as  fully  as  possible 
the  import  of  a  highly  elaborated  system  of 
tnlt^hs — not  to  relate  the  history  of  their  dis- 
covery. It  is  seldom  that  a  scientic  man,  writing 
a  paper  addressed  to  scientific  men,  whom 
he  frequently  knows  to  be  as  weU  acouainted 
with  many  parts  of  his  subject  as  he  is  himself, 
adopts  the  style  best  fitted  to  render  his  mean- 
ing clear  to  beginners.  In  the  present  case, 
the  result  of  retaining  so  nearly  the  original 
expressions  of  the  writers  quoted,  and  some- 
times joining  together,  as  though  they  were 
parts  of  one  continuous  exposition,  extracts 
from  different  authors  adm*essii]g  different 
audiences  from  different  points  of  view,  is  to 
produce  a  disconnected,  patchworky  sort  of 
effect  which  tends  to  an;^thing  rather  than 
clearness  and  comprehensiveness  of  ideas  on 
the  part  of  the  reader. 

A  further  necessary  result  of  Dr.  Noad*s  per- 
sistent shrinking  from  saying  anything  that 
can  be  avoided  in  his  own  words,  is  that  several 
important  subjects  which  apparently  he  did  not 
find  already  treated  in  a  form  well  adapted  for 
quotation  are  either  passed  over  altogether  or 
are  very  inadequately  discussed.  Thus,  at  pp. 
200,  301,  a  unit  magnetic  pole  is  mentioned 
more  than  once  (in  passages  quoted  from  Mr. 
Jenkin),  and  at  p.  136  the  intensity  of  terrestrial 
magnetism  at  several  stations  is  stated  in  abso- 
lute measure ;  yet  we  nowhere  find  any  explana- 
tion of  the  method  by  which  magnetic  force 
can  be  reduced  to  absolute  mechanical  measure, 
nor  even  any  exact  definition  of  what  is  meant 
by  a  unit  magnetic  pole.  Again,  the  law  esta- 
blished by  Joule  with  regard  to  the  heating 
effects  of  the  current— namely,  that  the  quan-> 
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titj  o£  lieat  eyolyed  in  a  given  time  in  a  giren 
portion  of  the  circait  is  prcJportional  to  the 
resistance  of  this  portion  and  to  the  sc^juare  of 
the  quantity  of  electricity  passing — ^is  verjr 
shordy  stated,  in  what  seems  an  aknost  inci- 
dental manner,  at  p.  189,  and  is  perhaps  implied 
in  a  not  very  clearly  worded  paragraph  near 
the  bottom  of  p.  190;  while  at  the  top  of 
p.  191  is  a  statement  which,  as  it  stands,  im- 
plies that  the  heatiag  power  of  the  current  is 
simply  proportional  to  its  intensity  (in  the 
sense  of  quantity  of  electricity  per  imit  of 
time).  Assuredly,  the  learner  would  find  it 
difficult  to  form  a  satisfactory  notion  of  this 
law  from  a  combination  of  the  various  passages 
bearing  upon  the  subject.  Of  Pavre's  beauti- 
ful experiments  upon  the  quantity  of  heat  de- 
veloped when  the  current  is  made  to  do  chemical 
or  mechanical  work,  we  find  no  mention  at  all. 
Another  important  point  of  which  we  find  no 
sufficient  statement,  is  the  production  of  in- 
duced currents  in  a  conductor  moved  in  proxi- 
mity to  a  conductor  carrying  a  current,  and 
the  law  by  which  Lenz  showed  that  the  direc- 
tion of  such  currents,  as  well  as  of  those  caused 
by  the  mutual  motion  of  magnets  and  conduc- 
tors, is  determined. 

The  selection  of  the  matter  which  the  book 
contains  appears  to  us  on  the  wholeto  have  been 
made  with  great  judgment,  though  wc  might 
refer  to  cei*tain  conclusions  of  Sir  W .  S.  Iferi'is 
and  of  Mr.  Whitehouse  as  bein^  invested  with 
rather  more  authority  than  belongs  to  them. 
Although  man^  passages  appear  to  us  some- 
what wanting  in  clearness  and  precision,  we 
have  detected  very  few  decided  errors — a  rather 
serious  one,  however,  occurs  on  page  200.  To 
indicate  it,  we  must  quote  the  passage : 

"  In  the  absolute  electro-magnetic  system  of 
Weber  and  Thomson  the  following  equations 
exist  between  the  mechanical  and  electrical 
units  {Jenhin,  Froc,  Royal  Soc,  vol.  xiv,  p. 
158): 

,W  =  C«R<  (i) 

where  "W  is  the  work  done  in  the  time  i  by  the 
current  0  conveyed  through  a  conductor  of  the 
resistance  B.  This  equation  expresses  Joule 
and  Thomson's  law. 
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where    E  is  the  electromotive  force, 
equation  expresses  Ohm's  law, 

,.,        .Q  =  C< (3) 

which  again  expresses  a  relation  fii-st  proved 
hj  Faraday,  where  Q  is  the  quantity  of  electri- 
city conveyed  or  neutralised  in  the  time  t" 

The  simple  substitution  of  commas  for  full 
stops  after  "  This  equation  expresses  Joule  and 
Thomson's  law"  and  "  This  equation  expresses 
Ohm's  law,"  whereby  these  two  sentences  are 


made  to  refer  r^pectively  to  equations  2  and  3f 
instead  of  to  equations  i  and  2,  as  they  do  in 
the  original  from  which  Dr.  Noad  has  quoted, 
turns  both  of  them  into  nonsense.  We  felt  no 
doubt  that  this  substitution  was  a  mere  tyx)o- 
graphical  error,  until  we  observed  that  the 
words  immediately  following  equation  3  in  the 
original' are  "  expressing  a  relation  first  proved 
by  Faraday,"  etc.,  instead  of  "which  again 
expresses,"  etc. 

In  conclusion,  we  cannot  help  expressing  our 
regret  that,  with  the  ^eat  industry  and  judg- 
ment he  has  show^  in  the  collection  of  his 
materials.  Dr.  Noad  should  not  have  produced 
a  much  better  book.  The  general  impression 
it  leaves  upon  us  is  that  of  a  good  dinner  put 
apon  the  table  uncooked. 

CHEMICAL  SOCIETY, 

THURSDAY,  APRIL  4. 

Warren  De  la  Rqe,  Esq.,  Ph.D.,  F.R.S.,  Prew- 
dent,  in  the  Chair. 

The  minutes  of  the  last  ordinary  meeting,  and  alao 
of  the  anniversary  me^iing,  were  read  and  confirmed. 

Donations  to  the  library  were  announced  and  ac- 
cepted with  thanks. 

Mr.  Frederick  S.  Barff,  M^A.  (Cantab.),  and  Mr. 
Alfred  Tribe,  were  foimally  admitted  Fellows  of  the 
Society. 

The  names  of  candidates  for  election  read  for  the 
first  time  were— Willhm  Gowland,  Sheffield ;  Qeorge 
Robert  Gowland,  Sheffield;  John  Cargill  Brough, 
Stockwell;  Edward  Bickard,  Ipswich ;  P.  W.Petter- 
son  (of  Her  Majesty^  Mint,  Calcutta),  Myddleton 
Square. 

For  the  second  tiiie  were  read  the  names  of, — 
William  Phipson  BeMe,  Lincoln's  Inn,  and  Alfred 
Coleman,  Plough  Coi^. 

The  following  gehtlemen  were  balloted  for  and 
duly  elected  Fellows  bf  the  Society :— David  Skinner 
Eemp,  Bombay,  and  fohn  Mackay,  Edinburgh. 

Dr.  Gladstone  i4ade  some  remarks  on  the  sup- 
posed impossibility  of  recrystallising  glycerin.  He 
said  that  those  of  the  members  who  had  been  present 
at  the  last  meeting  Irould  recollect  the  specimen  of 
frozen  glycerin  exhibited  by  Dr.  Squire,  and  his 
statement  that  when  ^nce  melted  he  had  been  unable 
to  procure  it  again  id  a  solid  state,  either  by  intense 
cold,  accompanied  by  |haking,  or  even  by  introducing 
some  of  the  crystals  ijito  the  cooled  substance.  Dr. 
Squire  had  kindly  gi^n  him  a  portion  of  the  speci- 
men, which  he  had  placed  in  a  bottle,  and  taken 
home  in  his  pocket.  It  had  then  partially  melted. 
He  placed  it  outside  tie  window  for  the  night,  and  in 
the  morning  (a  fall  of  snow  having  taken  place)  he 
thought  the  proportion  of  crystfds  had  increased. 
After  remaining  somi  time  in  a  cold  part  of  his 
laboratory,  they  had  decidedly  increased  in  quantity. 
The  bottle  was  then  pliced  on  the  mantelpiece,  where 
the  crystals,  becoming  warm,  soon  began  to  decrease ; 
on  removing  them  to  |„^J[§f5  !)?onaj^^n^,grew. 
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Dr.  Gladstone  exhibited  tbe  spedmen  of  glycerin,  of 
which  about  one  third  was  in  tbe  solid  state,  having 
mnch  the  appearance  of  lamp  sugar. 

The  President  thanked  Dr.  Gladstone  for  his  in- 
teresting remarks,  and  said  that  it  was  very  desirable 
to  know  the  conditions  nnder  which  glycerin  crys- 
tallised,  for  that  it  had  seemed  to  him  improbable 
that  tbe  fused  glycerin  shoald  not  be  again  obtained 
in  the  solid  state. 

A  paper  was  then  read  by  the  Secretary,  Mr. 
Vernon  Harconrt,  "  0»  ike  Omdinng  Pouter  of  Chat' 
coal"  This  paper  had  no  signatnre,  bnt  was  be- 
lieved to  be  by  Mr.  .T.  Hnnter. 

The  author  first  referred  to  the  well-known  x)ower 
which  charcoal  had  of  condennng  g^ses  within  its 
pores,  and  to  the  experiments  of  Dr.  Stenhouse,  made 
many  years  ago,  illostrating  the  capability  of  char- 
coal for  rapidly  oxidising  the  gases  given  off  from 
putrescent  animal  matter,  so  that  when  covered  with 
a  thin  layer  of  powdered  charcoal,  no  odour  could  be 
observed.  The  author  was  iudoced,  by  the  considera- 
tion  of  this  property  of  charcoal,  to  endeavour  to 
determine  its  maximum  oxidising  power,  and  its  ap- 
plicability to  the  oxidation  of  organic  products. 
For  this  purpose  cubes  of  boxwood  charcoal  were 
prepared  and  purified  by  boiling  with  dilute  hydro- 
*  chloric  acid,  and  afterwards  washing  carefully  with 
^stilled  water  and  drying.  These  cubes  were  heated 
to  redness,  and  then  introduced  into  a  graduated 
tube  filled  with  oxygen  standing  over  mercury,  and 
left  until  there  was  no  further  absorption  of  the 
gas,  which  took  about  twenty-four  hours.  Before 
it  was  necessary  to  ascertain  that 


oxygen  itself  had  no  action  on  the  charcoal  em- 
ployed. It  was  found,  on  trial,  that  no  sensible 
quantity  of  carbonic  acid  was  produced,  even  after 
a  protracted  contact  of  the  two  substances.  When 
moist  sulphurous  acid  gas  was  brought  in  contact 
with  the  charcoal  previously  saturated  with  oxygen, 
sulphuric  add  was  produced.  A  cube  of  the  charcoal 
introduced  into  loo  measures  of  oxygen  standing  over 
mercury,  after  twenty-fou?  hours,  had  absorbed  44 
measures.  44  measures  of  hydrosulphuric  acid  were 
then  introduced,  again  making  up  the  100  measures. 
When  absorption  had  again  ceased,  it  was  found  that 
72  measures  had  disappeared,  therefore  a8  measures 
of  oxygen  had  been  used.  Snlphuric  acid  was  pro- 
duced. On  repeating  the  experiment,  substituting 
ammonia  for  sulphuretted  hydrogen,  there  was  an 
absorption,  but  no  nitric  ncid  was  formed.  From 
this  experiment  the  author  concluded  that  T.  De 
Saus8ure*s  opinion  that  one  gas  displaces  another 
from  charcoal  was  incorrect.  Phosphuretted  hydro- 
gen, obtained  by  heating  alcoholic  potash  and  phos- 
phorus, was  absorbed  and  phosphoric  acid  produced. 
The  second  series  of  experiments  were  made  to  de- 
termine the  products  obtained  by  oxidising  organic 
substances  by  means  of  charcoal.  On  introducing 
a  little  methylic  alcohol  into  the  tube  of  oxygen 
containing  the  charcoal  cube,  the  oxygen  was  gra- 
dually absorbed,  and  after  seventy-two  hours  the 
charcoal  was  removed  and  extracted  with  water. 
Silver  salts  were  reduced  1)V  this  solution,  but  the 
author  was  doubtful  as  to  its  being  formic  acid,  as 


it  did  not  appear  to  reduce  the  salts  of  mercury 
With  ethylic  alcohol  much  more  positive  results  were 
obtained.  Acetic  acid  was  produced,  which  was 
recognised  by  its  conversion  into  cacodyl  and  acetic 
ether.  Amylic  alcohol,  when  similarly  treated,  gave 
valerianic  acid.  Ethylene,  C1H4  gave  no  liquid  or 
solid  products,  but  on  boiling  the  charcoal  with 
water,  and  passing  the  evolved  gases  through  lime 
water,  a  precipitate  of  carbonate  of  calcium  was 
formed.  Propylene  C3H6,  obtained  from  iodide  of 
allyl  by  heating  it  with  mercury,  and  hydrochloric 
acid,  gave  similar  results.  Amylene  also  gave  car- 
bonic acid,  and  some  other  product,  as  there  was  an 
odour  of  one  of  the  amylic  ethers;  but  the  au- 
thor was  unable  to  determine  which.  There  were 
two  theories  of  the  action  of  charcoal,  one  was 
that  the  oxygen  condensed  on  the  surface  of  the 
pores  of  the  charcoal  dissolved  the  other  gas. 
Tbe  second,  which  the  author  thought  most  pro- 
bable, was  that  both  gases  were  condensed  by  the 
charcoal. 

The  President  said  that  the  condensation  of 
gases  by  charcoal  was  a  curious  problem,  as  a  great 
force  was  brought  into  action,  being  equal,  in  some 
instances,  to  a  mechanicarpressure  of  several  tons  on 
the  square  inch.  In  the  case  of  oxygen  it  was,  how- 
ever, comparatively  small,  probably  not  more  than 
half  a  ton  to  the  square  inch.  He  would  not  like  to 
say  that  the  oxygen  was  in  the  liquid  state ;  our  ideas 
of  what  was  a  liquid  and  what  was  a  solid  must  be 
considerably  modified.  We  usuiQly  regarded  tin  and 
copper  as  solids,  but  in  some  cases  they  behaved  like 
a  viscid  liquid.  For  instance,  in  the  manufacture 
of  tin  tubes  for  artists'  colours,  the  tin,  under  great 
pressure,  squeezed  out  round  the  core;  and  in  striking 
medals,  when  the  die  came  upon  tbe  copper,  the  metal 
was  squeezed  out  and  it  filled  up  every  minute 
space. 

Mr.  J.  Spiller  said  that  at  the  meeting  of  the 
Sodety  on  7th  March,  Dr.  Calvert  had  described 
some  interesting  results  which  he  had  obtained  by 
the  action  of  charcoal  impregnated  with  oxygen  on 
different  substances,  which  were  identical  with  those 
in  this  paper,  and  also  stated  his  intention  of 
communicating  a  paper  to  the  Society  on  the  sub- 
ject. As  the  paper  just  read  had  no  signature,  he 
considered  it  likely  that  the  author  was  Dr.  Grace 
Calvert. 

The  President,  after  mentioning  that  they  had 
been  disappointed  in  not  having  the  paper  which 
Dr.  Russell  had  promised  them  on  Gas  Analysis,  pro- 
posed that  the  Fellows  should  adjourn  to  the  Royal 
Society,  where  Professor  Abel  was  to  read  a  paper 
on  Gun-cotton. 

The  meeting  was  adjourned  until  April  x8th. 

[The  names  of  thd  Fellows  elected  as  Members  oj 
the  Council  at  the  Anniversary  Meeting  were  not  in- 
cluded in  our  Report.  We  now  supply  them :  P. 
Grace  Calvert,  F.R.S.;  J.  Lothian  Bell;  Dugald 
Campbell  j  W.  Crookes,  F.R.S. ;  F.  Field,  F.R.S. ; 
David  Forbes;  G.  C.  Foster j  A.  Matthiessen,  Ph.D., 
F.R.S. ;  H.  M.  Noad.  Ph.D.,  F.R,S.;  W.  J.  Russell, 
Ph.D.;  Maxwell  Simpson,  Ph.D.,  F.R.S.;  J.  A. 
Wanklyn.] 
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PARIS  UNIVERSAL  EXHIBITION. 

CLASS  XLIV. CHEMICAL  PRODUCTS. 

BY 

C.  W.  QUIN,  F.C.S., 

Superintendent  of  the  Chemical  Classes  of  the  International 
Exhibition  of  1863. 

Paris,  April  8th. 

THBOuaH  the  culpable  Bhortcomings  of  M.  Maza- 
roz,  the  English  chemical  department  is  still  in  a 
very  unfinished  condition.  The  exhibitors  are  justly 
loud  in  their  complaints  of  the  manner  in  which 
they  have  been  treated  by  this  gentleman.  M. 
Mazaroz  has  failed  in  every  instance  to  keep  his  word 
with  those  exhibitors  who  have  been  unfortunate 
enough  to  employ  him.  It  seems  that  the  cases  in 
which  the  prcxlucts  of  Class  44  are  displayed,  are 
only  lent  by  M.  Mazaroz  at  an  absurdly  exorbitant 
rent,  and  now,  if  an  exhibitor  dares  to  employ  a 
workman  to  paint  up  a  name  or  put  in  a  square  of 
glass  so  as  to  complete  the  work  left  unfinished  by 
this  pearl  of  contractors,  he  threatens  them  with  the 
terrors  of  the  Code  Napoleon  for  interfering  with  his 
property.  If  he  sends  his  men  to  finish  the  work, 
they  coolly  demand  payment  of  the  exhibitor  for 
what  they  have  done;  indeed,  in  one  instance  a 
painter  was  sent  by  M.  Mazaroz  to  write  a  name  and 
address  upon  the  frame  of  a  showcase;  when  he  had 
finished  his  work,  he  made  out  an  outrageously  ex- 
orbitant  bill,  and  asked  for  a  settlement.  The  ex- 
hibitor naturally  refused  to  pay  him,  M.  Mazaroz 
having  included  all  such  work  in  his  contract ;  where- 
upon the  workman  took  up  a  brush  full  of  black 
paint,  and  effaced  what  he  had  written  with  all  the 
nonchalance  possible.  It  seems  almost  out  of  place 
in  a  scientific  journal  to  notice  quarrels  between  con- 
tractors and  exhibitors,  but  the  present  circumstances 
are  so  exceptional,  and  have  so  retarded  the  arrange- 
ment of  the  products,  that  it  is  simply  necesssary  to 
notice  thenl  in  order  to  account  for  once  more  delay- 
ing the  commencement  of  a  systematic  description  of 
the  chemicals  displayed.  It  is  bad  enough  when  ex- 
hibitors themselves  find  it  impossible  to  finish  their 
work  in  two  or  three  days,  as  they  fondly  supposed 
they  would  be  able  to  do ;  but  the  matter  becomes 
very  serious  when  a  foreman  or  manager  is  sent  over 
by  a  firm,  and  is  obliged  to  treble  and  quadruple  the 
time  of  his  stay  in  Paris;  his  principals  naturally 
thinking  that  his  prolonged  absence  is  due  to  the 
fascinations  of  the  gayest  of  European  cities,  and 
not  to  the  neglect  of  M.  Mazaroz.  This  is  a  some- 
what delicate  point  to  touch  upon,  but  to  leave  it 
unnoticed  would  be  an  act  of  injustice  to  the  hard- 
working representatives  of  British  exhibitors. 

As  for  the  general  distribution  and  arrangement  of 
the  small  modicum  of  space  devoted  to  chemical  pro- 
ducts, very  little  that  is  eulogistic  can  be  said.  The 
officials  who  have  had  charge  of  this  particular  de- 
partment have  evidently  thought  that  the  most  im- 
portant products  to  be  exhibited  were  starch,  atoted 
waters,  plate  powder,  furniture  poUsh,  and  bakii\g 
powder,  these  prodacta  having  a  perfectly  preposterous 


amount  of  room  given  to  them.  A  few  examples 
taken  at  random  will  be  sufficient  to  prove  the  truth 
of  this  assertion.  The  amount  of  frontage  given  to 
Messrs.  Condy,  who  exhibit  a  large  number  of  most 
interesting  manganic  compounds,  is  about  3  feet. 
Messrs.  Hopkin  and  Williams  are  obliged  to 
cram  sixty  or  seventy  specimens  of  thallic  salts  into 
4  feet.  Messrs.  Maspratts  are  condemned  to  even 
less,  while  Messrs.  Huskissons  have  been  allowed 
only  3  feet  for  a  most  extensive  series  of  iodine  and 
bromine  compounds;  and  Messrs.  Foot  and  Co.  are 
compelled  to  exhibit  their  specimens  of  acetic  acid 
and  its  salts  within  a  space  of  18  inches.  As  a  con- 
trast to  this  Procrustean  treatment,  Mr.  Borwick,  of 
baking  powder  celebrity,  is  tbe  happy  possessor  of 
nearly  6  feet  of  frontage,  Mr.  Adams,  who  exhibits 
plate  powder  and  furniture  polish,  has  nearly  the 
same  amount  of  space.  Messrs.  Ash  &  Co.  exhibit 
some  thirty  samples  of  manures  in  a  case  9  feet  long, 
while  Messrs.  J.  J.  Col  man,  for  a  single  article, 
viz.  starch,  have  been  given  6  feet.  The  aSrated 
water  makers  have  beet  treated  with  similar  libe- 
rality, Schweppe,Twinberrow,  and  Fleet  dividing 
between  them  no  less  that  20  feet  of  frontage.  With 
tbe  exception  of  Mr.  Berwick's  baking  powder  and 
Mr.  Adams's  furniture  polish,  the  above-mentioned 
articles  are  legitimate  oiemical  manufactures,  and  • 
are  deserving  of  a  certaia  amount  of  attention ;  but 
when  it  is  found  that  they  are  considered  as  of  more 
importance  than  many  of  the  products  which  have 
made  England  the  lint  chemical  manufacturing 
nation  in  the  world,  we  can  only  ascribe  the  com- 
mittal  of  such  an  absurd  blunder  to  either  gross  igno- 
rance or  gross  carelessneis.  The  worst  of  the  whole 
afi^air  is,  that  the  respected  name  of  Dr.  Frankland  is 
given  in  the  Directory  attached  to  the  British  Cata- 
logue as  Secretary  for  organising  this  portion  of  the 
Exhibition ;  but  we  are  very  certain  that  this  gen- 
tleman had  nothing  whiltever  to  do  with  the  distri- 
bution of  space  or  the  selection  of  exhibitors. 

There  are  also  prodgcts  exhibited  which  ought 
never  to  have  been  allo\^d  inside  the  building.  Mr. 
Borwick,  who  w^rongfal^  describes  himself  in  the 
Catalogue  as  exhibiting  chemicals,  fills  up  that  por- 
tion of  his  case  that  is  not  occupied  by  packets  of 
baking  powder  and  flariig  show-cards,  with  sundry 
bottles  of  a  substance  w^ch  he  terms  "  ozonised  cod- 
liver  oil."  This  singuUr  compound  of  ozone  and 
organic  matter  ought  sutely  to  be  brought  under,  the 
notice  of  Professor  Sclpnbein  and  Sir  Beigamin 
Brodie,  more  especially  as  it  is  stated  to  be  "the 
nearest  approach  to  a  specific  for  consumption  yet 
discovered,"  in  a  full-pagt  advertisement  to  be  found 
in  the  so-called  Appendix  to  the  British  Catalogue. 

But  worse  remains  behind;  for  on  examining  the 
cases  of  certain  firms,  whose  names  we  withhold  for 
fear  of  incurring  the  penalty  of  several  actions  for 
libel,  we  find  exhibited  siKh  compounds  as  the  artifi- 
cial essences  of  sherry,  pori,  gin,  rum,  cognac,  arrack, 
madeira,  moselle,  etc.  Kow,  these  essences  can 
only  be  used  for  the  purpoie  of  swindling  the  public, 
by  enabling  fraudulent  publicans  and  grocers  to 
manufacture  those  pernicious  compounds  with  which 
the  poorer  classes  of  Her  Miyesty's  subjects  are  slowly 
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poisoned.  In  the  Exhibition  of  1862,  a  sensation 
collection  of  substances  need  for  adulteration  was  dis- 
played in  the  Food  department,  terrible  examples  of 
what  manufacturers  were  capable  of;  but  in  1867  we 
improve  on  it  by  allowing  the  manufacturers  them- 
selves to  exhibit  the  adulterants  most  in  vogue.  No 
doubt,  on  examination  we  shall  find  Mr.  Casely,  the 
burglar,  exhibiting  his  safe-breaking  tools,  and 
humbly  endeavouring  to  earn  a  medal.  A  few  forged 
bank-notes  or  cheques  might  possibly  merit  the  com- 
mendation of  the  jury  for  the  liberal  arts,  and  some 
electro-plated  shillings  and  sovereigns  might  divide 
the  palm  of  excellence  with  the  noble  productions  of 
Messrs.  Elkington  and  Co, 

The  juries  have  already  begun  their  labours.  Up 
to  April  2nd  it  was  generally  understood  that  the 
work  of  examining  the  products  exhibited  would  not 
commence  until  the  15th,  owing  to  the  confusion 
reigning  in  the  building;  but  on  the  former  day,  the 
Imperial  Commission,  with  that  suddenness  of  deci- 
sion which  has  characterised  so  many  of  their  move- 
ments, issued  an  edict  to  the  various  foreign  com- 
missions to  telegraph  immediately  to  their  jurors. 
The  English  and  IVench  exhibitors  are  pretty  well 
advanced,  and  the  jurors  will  be  able  to  pick  out 
many  cases  for  examination ;  but  in  the  other  depart- 
ments they  will  only  be  able  to  carry  on  their  work  at 
the  risk  of  breaking  their  limbs  and  tearing  their 
clothes. 

After  having  said  so  much  that  is  severe,  it  is  quite 
a  relief  to  discover  a  little  oasis  where  the  highest 
praise  may  be  indulged  in.  About  four  weeks  ago, 
when  the  officials  found  that  it  was  impossible  to 
work  twenty-four  hours  per  day,  they  wisely  tele- 
graphed for  Mr.  S.  L.  Howardi  the  Associate  Commis- 
sioner of  Class  44.  This  gentleman  arrived  by  the 
next  mail,  and  immediately  doffed  his  coat,  both 
morally  and  physically,  and  went  to  work.  He 
seems  to  have  forgotten  all  through  that  he  was  a 
competitor  of  many  of  tha  exhibitors^  and  has 
laboured  unremittingly  for  everybody's  advantage. 
Mr.  Howard  has  earned  the  goodwill  of  all  his 
fellow-workers  for  the  decision,  energy,  and  good 
temper  he  has  shown  throughout.  Noting  appears 
to  have  come  amiss  to  hiin»  from  scolding  French 
workmen  to  calming  furious  exhibitors,  between 
whom  and  M.  Mazaroz  he  has  acted  as  moderator. 

^The  exhibitors  are  also  loud  in  their  praise  of  the 
British  executive,  who,  in  spite  of  having  been  over- 
worked, have  all  through  shown  the  greatest  courtesy 
and  willingness  to  help  them  in  every  way.  Mr. 
Cole  has  nearly  lived  in  the  building ;  and  his  able 
coadjutors,  Messrs.  Owen,  Thompson,  and  Wright, 
who  have  already  passed  unscathed  through  the  fiery 
furnace  of  many  exhibitions,  have  worked  hard 
and  successfully  in  enabling  British  maimfacturers 
to  prove  that  we  hold  our  own  against  all 
comers. 


We  are  compelled  to  omit  the  Beport  of  Dr.  Frank- 
land's  second  Lecture  on  Coal  Gas  in  consequence  of 
its  great  length.  It  will  certainly  appear  in  our 
pext 


CORRESPONDENCE. 

SAFE  PETROLEUM. 
Some  few  months  ago  a  number  of  merchants, 
brokers,  dealers,  and  other  gentlemen  interested  in 
the  sale  of  petroleum,  assembled  in  the  Baltic  sale- 
room in  the  city,  and  after  some  discussion,  relating 
chiefly  to  the  inconveniences  caused  by  the  great 
vfuriation  in  results  on  testing  petroleum,  according 
to  the  demands  of  the  Petroleum  Act  of  1862,  passed 
the  following  resolution: — *'That  in  the  opinion  of 
this  meeting  the  present  unsatisfactory  state  of  the 
petroleum  trade,  with  reference  to  the  quality  and 
decisions  by  arbitration,  renders  the  formation  of  an 
association  to  regulate  the  trade  highly  desirable." 
Several  gentlemen  were  then  requested  to  form  a 
committee  for  the  purpose  of  drawing  up,  and  sub- 
mitting for  approval  of  another  general  meeting, 
such  rules  and  regulations  as  might  be  considered 
necessary.  Now,  the  wordingof  the  Act,  concerning  the 
inflammable  quality  of  petroleum,  is  remarkably  clear: 
— "  Petroleum  shall  include  any  product  thereof  that 
gives  off  an  inflammable  vapour  at  a  temperature  of 
less  than  one  hundred  degrees  of  Fahrenheit's  ther- 
mometer"— ^but  the  method  by  which  that  quality 
shall  be  experimentally  ascertained  is  not  described 
in  the  Act,  hence  the  difficulties  alluded  to,  different 
operators  giving  different  degrees  as  the  inflaming- 
point  of  a  sample,  and  an  operator  not  unfrequently 
giving  different  degrees  at  Afferent  times  as  the  in- 
flaming'point  of  the  same  specimen.  The  causes  of 
this  variation  and  a  trustworthy  method  of  ascertaining 
the  point  at  which  petroleum  gives  off  inflammable 
vapour  sufficiently  fast  to  form  an  explosive  mixture 
with  the  air  in  the  reservoir  of  a  lamp  or  other  closed 
or  partially  closed  vessel,  have  already  been  described 
by  the  writer ;  the  application  of  the  method  being 
followed  by  the  startling  fact,  that  probably  there  is 
not  a  single  pargo  of  refined  petroleum  imported  into 
this  couiftry,  and  distributed  to  the  public,  but  what 
"gives  off  an  inflammable  vapour  at"  less,  generally 
considerably  less,  "  than  one  hundred  degrees  of  Fah- 
renheit's thermometer."  The  explanation  of  this 
dangerous  state  of  things  is  said  to  be  this — ^that  not 
only  the  members  of  the  petroleum  trade,  but  the 
framers  of  the  Petroleum  Act,  considered  the  inflam- 
mable quality  of  petroleum  to  be  correctly  indicated 
by  the  temperature  at  which  it  permanently  ignited 
when  heated  in  a  small  dish  or  cup,  a  lighted  match 
or  taper  being  passed  over  or  dipped  into  it  every  few 
seconds.  Every  operator  noticed  that  before  this 
temperature  was  reached  a  flash,  due  to  the  ignition 
of  petroleum  vapour,  often  occurred ;  but  as  the  liquid 
itself  did  not  catch  fire  the  flash  was  by  common  con- 
sent disregarded,  no  one,  apparently,  reflecting  that 
it  was  this  flash  that  caused  explosions  in  lamps. 
Well,  these  matters  having  been  conridered  by  the 
committee  of  the  Petroleum  Association,  that  body 
has  recommended  that  the  inflammable  quality  of 
petroleum  shall  be  considered  to  be  correctly  indi- 
cated by  the  mean  of  the  temperatures  at  which  the 
petroleum  gives  the  first  flash  of  inflammable  vapour, 
and  at  which  the  liquid  permanently  ignites;  the 
vessel  in  which  the  experiment  is  made  being  a  small, 
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xonnd,  flat-bottomed  tin  cnp,  about  the  shape  and 
size  of  a  two-oance  beaker,  and  heated  in  a  water- 
bath.  Whether  or  not  traders  generally  will  adopt 
this  interpretation  of  the  words  of  the  PetrolenmAet 
remains  to  be  seen ;  it  is  to  be  hoped  that  they  will, 
as  it  is  clearly  a  step  in  the  right  direction.  But  let 
ns  hope  that  the  public  will  ultimately  be  supplied 
with  petroleum,  of  which  it  may  be  said  that  it  is  as 
safe  as  any  of  the  old  vegetable  oils.  There  is  )io 
good  reason  why  this  should  not  be  done,  and,  per- 
haps, no  duss  of  men  can  better  aid  in  its  accomplish- 
ment than  consulting  chemists,  those  for  whose  in- 
ibrmation  chiefly  these  few  sentences  have  been 
yritten.  JOHK  Attpieid. 

Laboraiorjf  oftke  Pkarmaceutieal 
Sodtty. 

ABSTRACTS  OF  FOREIGN  PAPERS. 

BY 

HENRY  WATTS,  B.A.,  F.R.S., 

AND 

EDMUND  J.  MILLS,  D.SC. 

On  iome  New  Derivatines  of  ValeryUne, 
By  M.  Reboul.* 

Thb  author  has  shoivn,  in  previous  communica- 
tions,! that  valerylene,  C5H8,  forms  with  bromine 
a  mono-  and  a  di-bromide,  and  with  bromhydric  acid 
a  mono-  and  a  di-bromhydrate.  This  hydro-carbon  is, 
in  fact,  capable  of  forming  two  series  of  compounds, 
the  one  composed  of  incomplete  bodies,  still  capable 
of  fixing  Hi  or  Bri,  or  HBr,  or  their  equivalents— in 
which,  indeed,  it  plays  the  part  of  a  diatomic  radical ; 
the  other,  composed  of  saturated  bodies,  in  which  it 
functions  as  a  tetratomic  radical. 

The  following  table  contains  a  list  of  the  com- 
pounds of  these  two  series  hitherto  obtained : 

DiaiwMc  9efie$.X 
•Dibromide  .     .    .     CsHgBrz. 
•Monobromhydrate    C5H8  .  HBr. 
Monochlorhydrate    C5H8  .  HCl 
.  Mono-iodhydrate 

Mono-acetate  . 


Monohydrate  . 


C5H8  .  HI. 


Tetraiomie  ieriea, 
•Tetrabromide  ....       CjH8Br4. 
*Dibromobromhydrate   .       CjHs  .  HBr  .  Br». 
•Dibromhydrate    .    .    .       C5H8 .  HiBrx. 
Dichlorhydrate    .    .    .       C5H8 .  HiCli. 

Dihydrate,  or  amylenic  /  p  Wo  /    Hx 
pseudo-glycol    .    .  \  ^^^^    L(HO)i. 
Chlorhydrates   of   Foi«yfojw.— Valerylene  unites 

*  *  Compte*  rendua,'  Ixiv,  ftS;  (Feb.  6th,  1867). 

t  Ibid.,  Iviu,  Z14;  be,  80J.    «BnlL  SocChim.'  [»],  i,  363;  It, 

X  IJe  compounds  marked  with  an  Mt«rUk  hare  been  prcvlonily 
wetcnbed. 


readily  with  Aiming  ohlorhydric  acid,  when  heated 
with  it  to  100^  in  closed  vessels.  The  reaction  is 
complete  in  about  eight  hours ;  and  if  the  vessel  be 
then  opened,  and  the  upper  coloured  layer  of  liquid 
separated  from  the  lower,  then  washed  with  alkaline 
water,  dried,  and  subjected  to  fractional  distillation, 
unaltered  vslerylene  passes  over  first,  then  the  mono- 
chlorhydrate at  about  100%  then  the  dichlorhydrate 
at  150^ — 152°,  and,  lastly,  a  polymeric  modification 
of  valerylene. 

The  monochlorhydrate,  C5H8  .  HCl,  is  a  mobile 
liquid,  insoluble  in  and  lighter  than  water,  and 
having  an  odour  like  that  of  amylic  chloride,  but 
stronger  and  more  unpleasant.  It  boils  at  about 
100°,  that  is  to  say,  10  d^rees  higher  than  chlorhy- 
drate  of  amylene,  a  difference  exactly  equal  to  that 
between  the  boiling-points  of  valerylene  and  amy* 
lene. 

The  dichlorhydrate f  C5H8 .  HzClx,  is  a  liquid  boiling 
at  i5o^r— 152°;  heavier  than  water,  and  insoluble 
therein.  It  always  retains  small  quantities  of  the 
monochlorhydrate. 

Bromhydratet, — Previowly  described. 

The  monobromhydrate  boils  at  about   115®;   the 
dibromhydrate   at    about  180^,   emitting    fumes 
bromhydric  acid. 

lodhydrates. — lodhydric  acid  unites  directly  with 
valerylene  when  the  two  are  agitated  together,  form- 
ing two  iodhvdrates.  Thefnono-iodhydrate,  C5H8 .  HI, 
which  is  tne  only  one  that  has  been  ob'tained 
pure,  is  a  mobile  liquid^  heavier  than  water,  and 
insoluble  therein,  boiling  at  140° — 142^  that  is  to 
say,  10  or  12  degrees  higher  than  amylcnic  iodhy- 
drate. 

Acetates. — Tliese  compounds  are  obtained  by  heat- 
ing the  dibromhydrate  to  *ioo°  for  several  hours  in 
closed  vessels  with  arg^tic  acetate  suspended  in 
ether.  The  ethereal  liquid,  separated  from  argentic 
bromide  and  excess  of -argentic  acetate,  yields  l)}- 
distillation,  after  the  excess  of  ether  has  been  driven 
off: — I.  A  mixture  of  iacetic  acid  and  valerylenic 
mono-acetate,  passing  crer,  for  the  most  part,  at 
120° — 145°. — 2.  The  diacBtate,  passing  over  at  200° — 

2IO^ 

The  diacetate  is  formel  in  the  manner  shown  by 
the  equation 

C5H8  .  HxBn  +  aCiHjOxAg  =  aBrAg 


"♦"^*^n(C*H,0»)x 


The  acetic  acid  and  valerjleuic  mono-acetate  are  pro* 
duced  by  a  splitting  up  ofthe  diacetate : 

Mono-acetate. — This  compound,  separated  from 
the  free  acetic  acid  by  walhing  with  sodic  carbonate 
and  with  water,  then  dried  and  distilled,  is  a  mobile 
liquid,  lighter  than  wat^r,  insoluble  therein,  and 
having  a  fragrant  odour  like  that  of  pear-oil,  but 
more  pungent.  Boils  at  135°.  Wlien  treated  with 
pulverised  solid  potash  (aca>rding  to  Wurtz's  method), 
it  yields  hydrate  of  valerykne,  as  an  aromatic  liquid, 
lighter    than    water,    insoluble  therein,    boiling  at 
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I  i5''-*i20^  Sodinin  attacks  this  hydrate,  eliminating 
hydrogen  and  forming  a  solid  aodiam-compoand, 
which  is  reconverted  by  water  Into  the  pseudo- 
alcohol. 

The  diaeetate — 


^5^8  {   (C^HjOi)x 


is  a  somewhat  thick  liquid,  insoluble  in  water,  and 
boiling  at  about  205*^.  It  is  saponified  by  potash, 
yielding  potassic  acetate  and  probably  valerylenic 
dihydrate. 

The  two  series  of  valerylene-compounds  just  enu- 
merated are  analogous  to  those  of  diallyl,  C6H10, 
described  by  Wnrtz.  Nevertheless,  diallyl  does  not 
appear  to  be  a  higher  homologue  of  valerylene,  in- 
asmuch as  its  boiling-point  is  15^  or  18°  too  low ;  and 
although  the  differences  between  the  boiling-points 
of  the  corresponding  compounds  of  valerylene  and 
diallyl  are  greater  than  that  between  the  boiling- 
points  of  the  hydro-carbons  themselves,  they  are, 
nevertheless,  not  so  great  as  those  which  should  exist 
between  true  homologies. 

On  Di-  and  Amifl-Itopropyl,    By  Schoblbioceh.* 

The  author  has  recently  prepared  di-isopropyl 
and  amyl-isopropyl.  Both  bodies  are  easily  obta'^ned 
pure,  because,  like  ordinary  members  of  the  marsh- 
gas  series,  they  resist  the  action  both  of  nitric  and 
sulphuric  acid.  Di-isopropyl  boils  at  58°,  it  is  easily 
attacked  by  chlorine  in  the  cold,  and  the  principal 
product  of  the  reaction,  the  chloride 
C6H13CI, 

which  boils  at  122^  exhibits  the  greatest  resemblance 
to  hexylic  chloride.  It  differs,  however,  from  di- 
propyl  in  its  behaviour  with  ehlorine  in  Hago 
MiUler's  process.  Amyl-isopropyl,  which  boils  at 
1 10^,  yields,  when  submitted  to  the  action  of  chlorine, 
a  chloride  which  boils  at  165°,  smelling  of  oranges, 
and  very  similar  to  octylic  chloride.  The  hydro- 
carbon is  not  attacked  by  iodic  chloride  in  the  cold, 
but  a  small  quantity  of  chloride  is  formed  on  gently 
heating  the  mixture.  Some  higher  chlorides  also 
make  their  appearance.  Schorlemmer  employs  the 
following  formuIsB,  as  representing  the  atom  of  iso- 
propyl,  £-tsopTopyl,  and  amyl-isopropyl  respectively : 

f    H 


L   H 

Di-isopropjl. 


Amyl-iiopropyl. 


On  I^hysoit^min,    By  O.  HBSSB.t 

The  autborhas  renewed  his  valuable  contributions  to 
vegetable  chemistry.  He  prepares  physostigmin,  an 
alkaloid  discovered  in  the  Cilabar  bean  by  Jobst 
and  himself  several  years  ago,  by  the  following  toler- 


•  'Zeitsehr.  Chem./z  (J:m.,  1867). 
t  'Ann.  Oi.  Phann./  exli  (Jan,  1867). 


ably  direct  process : — The  freshly  prepared  alcoholic 
extract  of  the  bean  is  mixed  with  an  excess  of  bicar- 
bonate of  sodium,  and  the  solution  placed  in  a  tall 
cylinder  and  shaken  with  the  proper  quantity  of 
ether.  The  ether  is  treated  with  very  dilute  sul- 
phuric acid,  whereby  an  almost  colourless  solution  of 
physostigmin  is  formed ;  certain  oily  bodies,  together 
with  the  odoriferous  mutter  of  the  bean,  remain  in 
the  ethereal  mother-liquid.  The  acid  solution  is  best 
completely  freed  from  ether  by  partial  evaporation 
under  the  air-pump;  it  must  then  be  filtered  through 
a  wet  filter,  and  again  treated  with  ether  and  bicar* 
bonate  of  sodium.  On  evaporating  the  ether  to 
dryness  a  pure  colourless  product  ought  to  be  obtained. 
If,  however,  this  is  not  the  case,  the  operation  last 
specified  must  be  repeated.  Pure  physostigmin  gives 
no  coloration  with  &lute  acetic  acid. 

The  new  alkaloid  has  the  appearance  of  a  dried 
colourless  varnish ;  it  becomes  viscid  at  40°,  completely 
liquid  at  45°,  and  decomposes  on  continued  exposure 
to  the  temperature  of  100°.  It  readily  dissolves  in 
alcohol,  ether,  benzol,  bisulphide  of  carbon,  and  chlo- 
roform ;  less  easily  in  cold  water.  The  solution  reacts 
strongly  basic,  even  in  presence  of  excess  of  carbonic 
acid,  and  neutralises  acid  completely.  The  salts  are,  like 
the  free  base,  quite  tasteless ;  they  cannot  easily  be 
obtained  in  a  pure  state,  because,  though  colourless  at 
first,  a  red  coloration  sets  in,  showing  that  decom- 
position has  occurred.  The  red  colour  may  be  removed, 
in  the  earlier  stages  of  its  formation,  by  means  of 
sulphuretted  hydrogen.  A  solution  of  soda  or  am- 
monia, in  presence  of  air,  induces  the  formation  of  an 
intense  re(l  colour  with  much  greater  facility  than  that 
of  a  dilute  acid ;  chloride  of  lime  acts  at  first  in  like 
manner,  but  the  solution  ultimately  becomes  colourless. 
Nitric  and  sulphuric  acid  give  a  yellow  colour,  which, 
in  the  latter  case,  soon  changes  to  olive-green.  The 
formula  of  physostigmin  is 

CisHxiNjOi. 

It  forms  a  colourless  and  crystalline  mercuro-iodide, 
which  is  insoluble  in  water,  difficultly  soluble  in 
dilute  hydrochloric  acid,  and  easily  dissolved  by  ether 
or  alcohol.    The  formula  of  this  compound  is 

C15HMN3O2.  HI  -h  Hglx. 

Crystallised  physostigmin  has  already  been  described 
by  V^e  under  the  name  of  eseriu. 

On  Itaconio  Acid.    By  WiLU.t 

The  author  g^ves  an  account  of  the  results  he 
obtained  by  treating  itaconio  acid  with  hydrated 
hypochlorous  acid,  according  to  Carius's  method. 
In  order  to  prepare  itaconic  acid,  he  first  obtains 
citraconic  acid  by  distilling  citric  acid  which  has  been 
previously  dried  on  the  water-bath  (a  proceeding  by 
which  the  quantity  of  product  is  materially  increased). 
He  finds  that  if  citraconic  acid  be  heated  to  100^  in 
open  vessels,  as  is  usually  done,  in  order  to  prepare 
itaconic  acid,  the  yield  is  relatively  very  small ;  but 
that,  by  heating  a  concentrated  solution  of  citraconic 
acid  to  120^-130*' in  sealed  tubes,  the  transformation 

^'^^^^ 
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nto  itaconic  acid  U  certain  and  complete.  In  fact, 
the  contents  of  the  tabes  solidify,  on  cooling,  to  a 
white  crystalline  mass,  which  is  constitnted  entirely 
of  the  substance  desired.  The  barium  salt  of  this  acid, 
contrary  to  the  usual  statement,  is  very  difficultly 
soluble,  so  that  the  sodium  salt  was  chosen,  as  it  ful- 
filled the  two  necessary  conditions — easy  solubility 
and  neutrality  of  reaction. 

When  concentrated  solutions  of  itaconate  of  sodium 
and  hypochlorous  acid  are  mixed,  a  thorough  decom- 
position ensues ;  carbonic  acid  and  a  body  smelling 
like  chloroform  are  set  free,  with  considerable  heat 
and  intumescence.  If,  however,  the  quantity  of  ita- 
conate be  only  very  small,  it  undergoes  scarcely  any 
alteration  under  these  circumstances.  The  process  is 
best  carried  out  as  follows : — A  i  per  cent,  solution 
of  hydrated  hypochlorous  acid  is  added,  in  small  por- 
tions and  with  constant  agitation,  to  a  3  per  cent, 
solution  of  itaconate  of  sodium ;  the  mixing  vessel  is 
immersed  in  ice-cold  water,  and  kept  away  from  the 
light.  After  five  or  ten  minutes  the  smell  of  hypo- 
chlorous acid  disappears,  and  is  replaced  by  that  of 
chloroform.  When  this  point  is  reached,  and  if  the 
liquid  no  longer  bleaches  indigo,  the  oxychloride  of 
mercury  is  filtered  off,  sulphuretted  hydrogen  is  passed 
through  the  filtrate,  and  the  solution  is  shaken  with 
ether.    On  distilling  off  the  ether,  the  substance 

C  H  ClOj 
was  obtained,  but  not  in  a  pure  state,  having  already 
undergone  a  partial  alteration.  Wilm  did  not  pay 
any  further  attention  to  this  body,  on  account  of  the 
difficulty  of  purifying  it ;  but  usually  evaporated  the 
filtrate  from  the  sulphide  of  mercury  and  expelled 
hydrochloric  acid  by  repeated  solution  jmd  evapora- 
tion. The  final  residue  may  be  most  expeditiously 
treated  by  the  following  process : — The  mass  is  mixed 
with  a  quantity  of  sulphuric  acid,  rather  more  than 
equivalent  to  the  weight  of  itaconic  acid  originally 
taken  ;  the  whole  is  then  evaporated  to  dryness,  ex- 
hausted with  alcohol,  and  the  alcohol  removed  by 
distillation.  There  remains  a  certain  amount  of  a  new 
acid,  contaminated  with  very  small  quantities  of 
chloride  of  sodium  and  hydrochloric  acid.  These 
impurities  are  readily  removed  by  forming  a  lead 
salt,  washing  with  water,  and  treatment  with  sul- 
phuretted hydrogen. 

The  pure  add  forms  a  glassy,  amorphous  mass; 
and,  if  it  be  slightly  warmed,  smells  of  honey.  It 
dissolves  easily  both  in  water  and  alcohol,  volatilises 
perceptibly  with  water  at  loo^  and  decomposes  with 
formation  of  a  pyro-acid  when  heated  alone.  Two 
of  its  atoms  of  hydrogen  are  exchangeable  for  metal. 
The  potassium  and  sodium  salts  do  not  crystallise. 
The  Acid  prevents  the  precipitation  of  iron  and  copper 
by  means  of  alkalies.  The  author  gives  the  name 
Uatartaric  add  to  this  new  body,  thereby  indicating 
that  it  is  related  at  once  to  itaconic  and  tartaric 
acid. 

The  calcium  salt 

C5H6Cai06  +  aq.« 
is  very  difficultly  soluble  in  water— it  forms  white, 

•Pa -so. 


crystalline  masses.  The  barium  salt  is  amorphous, 
easily  soluble  in  waler,  insoluble  in  alcohol.  It  has 
the  formula 

C5H6Ba4C6.t 
The  zinc  and  copper  salts  are  very  similar,  in  general 
properties,  to  the  barium  salt.  The  neutral  lead  salt 
forms  in  beautiful  (monoclinic)  tabular  crystals,  which 
are  difficultly  soluble  in  water.  They  have  the 
composition 

C5H6Pbz06.t 

The  silver  salt  was  not  obtained  in  a  pure  state. 

Itatartaric  acid  yislds  a  pyro>acid  at  1 70^,  together 
with  carbonic  acid  and  water;  some  carbon  is  also 
separated.  The  reaction  13  approximately  represented 
thus: 

CjH806=sCOz  -f-  HxO  -f-  C4H6O3. 

The  author  proposes  to  term  the  new  derivative 
pyroMaraeemic  acid.  It  does  not  crystallise,  is  easily 
soluble  in  water  and  alcohol,  volatilises  with  the 
vapour  of  water,  and  has  an  acid  smell.  It  is  mono* 
basic.    The  barium  salt  has  the  formula 

C4E5Ba03  -faq.; 

it  is  amorphous.  The  corresponding  lead  salt  is  at 
deliquescent  as  chloride  of  calcium.  The  silver  salt 
is  very  unstable. 


The  Paris  eorrespondence  of  this  journal  will  be 
resumed  in  our  next>  and  the  arrangements  that  are 
now  completed  will  insure  the  publication  of  a  weekly 
letter. 


The  chemical  pap«rs  recently  read  before  the  Royal 
Society  of  Edinburgh  will  bo-  discussed  in  a  series  of 
articles*commencingnext  week. 


Es  wild  uns  ein  Tergniigen  sein  mit  den  Idblichen 
Redactionen  der  dettschen  und  anderen  continentalen 
Journ&le  und  Zeitsdhriften  tiber  Chemie  und  Phyaik, 
denen  die  ersten  Nol.  des  "  Laboratory''  cu  H&nden 
kommen  mOchten,  atszutauschen. 


Nous  serous  heur«ix  de  faire  Techange  avec  Mes- 
sieurs les  H^actArs  des  Journaux  scientifiquea 
(Chimie  et  Physique)  qui  recevront  les  premiers 
num^ros  du  **  Laboratory." 


Editorial  commui^tions  should  be  addreased  to 
"  The  Editor,"  4,  Koman  Terrace,  Stockwell,  S. ;  and 
all  letters  relating  to  business  to  the  Publisher,  Jamei 
Firth,  42A,  Cannon  Street,  E.C. 


MEETINGS   FOR  THE   FORTHCOMING   WEEK. 

Apul. 
Monday       15.    Medical  Society,  8  p.m. 
WedHoday,  17.    Meteorological  Society,  8  p.111. 

Geolo^cilSoeietr.  8  p.m.  « 

T&urtday,    18.    Chemical  Society,*  8  p.m.  f 

ooqh — 


t  Ba  »  68-;. 


iJiyiLi^uU  uy 


I  Pb  -  I 
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MAIN     SERVICE     FILTER. 


TOsFQtcr  wUichig  shown  in  •ccHon.coMista  of  an  external  metal  case,  formed  in  tvonarts  a  and  ft  fastened  tiwr^tliM.  Kv  ««t. 

gter  lias  been  the  means  of  arreting.    Thia  operation  does  not  occupy  more  than  a  few  aw^nds  of  tiie     Sei???lte«  •!  n^  ifw 
Pri«i,  m  Tiiuud  Copper  Cases,  £66s^£S  8*.,  £ix  m.,  £i8  i8f. 


TESTIMONI^. 


„»n..       ..        x.^A,.  ^  V    .      .        ^,      ,  "  Guneral  Post  Office,  Medical  Department ;  ijrdOctoher,  i860. 

"This  IS  to  certify  that,  havmg  inspected  and  exammed  the  filtering  apparatus  erected  by  the  SiUcated  Carbon  Filter  Company  at  the 
Honey  Order  Office,  where  it  suppUes  filtned  water  for  about  1 30  officers,  I  am  perfectly  satisfied  with  its  action.  The  water  is  filtered 
with  considerable  rapidity,  at  the  same  time  that  this  is  efficiently  done.  I  recommend  this  system  to  Government  and  other  lanre 
offices,  in  preference  to  any  other  with  which  I  am  acquainted.— wallee  Liwis,  M.D.,  Medical  Officer  G.P.O." 


Sfect  of  the  SILICATED   CAEBON  FILTEE  upon  Thames  Water  obtained  near 

Battersea  Bridge  at  High  Water, 


Unfiltered. 
Tbtal  solid  contents  of  an  Imperial  Gallon      33i  gr. 
Hardness,  as  determined  by  Clarke's  Test       9  deg. 


Fatcred. 
6   deg. 


Unfiltered.  Filtered. 
Earthy  Carbonates  deposited  by  boiling  i  Gallon  ii*   gr.     None. 
Organic  matter  contained  in  an  Imperial  Gallon    3*8  gr.     0-6  gr. 


The  Unfiltered  Water  was  of  a  greenisb-jrellow  colour,  and  during  evaporation  ^ve  out  a  most  offensive  odour,  the  residue  being  a 
dark  brown  mass  of  organic  and  sahne  impurities.  When  passed  once  through  a  Silicated  Carbon  Ulter  it  became  perfectly  odourless, 
sweet,  and  drinkable.  During  evaporation  not  the  slightest  odour  was  perceptible,  and  the  residue  was  quite  white,  and  consisted  of 
little  more  than  chloride  of  sodium  (common  salt). 


ninstrated  and  Priced  Lists  of  all  classes  of  Filters  on  application  to  the 
SILICATED     CARBON     FILTER     dOMPANT^glc 
WORKS,  CHUEOH  BOAD,  BATTEESEA,  LONDON,  S.W. 
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Fennanganates  of  Potash,  Soda,  and  other  Bases. 

PRIZE  MEDAL,  Class  II,  SecUon  A,  IntcrnaUoual  ExhiWtlon,  i«6», 

H.    B.    CONDY, 

BATTERSEA,  ,         ,,   , 

For  the  Manufacture  of  Manganatca  and  Pennanganatei  on  the  large  scale. 

These  powerful  Oxidising  SeU  vmM  of  every  required  degree  of  purity,  and  in  any 

CHEMICAL    WORKS,    BATTERSEA,    LONDON. 


W0EK8  by  H.  B.  CONDY,  Published  by  HAEDWICKE.  PICCADILLY,  LOHDOH. 

ATP    AWn    WATER-    THEIR    IMPURITIES    AND    PURIFICATION.      Cloth    boards,    Ss.    6d. 
..Ti!{.Y.  A  vuluable  work,  containing  muUum  in  pano,  and  to  be  recommended  for  its  soind  chemistry  and  for  the  very  excel- 
I    *  i«.i™  JkS.  it  JvcT^Ui  to  the  p^^  of  bad  a&  and  bad  water."-2?r,7.  and  For.  Med.-Chir.  Rev. 

«Much  1^  .^^  »o  "'^^l  «"«°°«  ^y  '^  '^^^^  P'"^  of  the«5  pages,  and  a  practical  appUcation  of  the 

.  *™*^*.^SrS^k*d^  publicaUon.  we  hope.  wlU  greatly  extend  the«e of  the  alkaline  permanganatei."- 

^^'^mI  ^'dy  has  enUrged  upon  his  programme  in  a  manner  which  will  render  hU  book  aoceptd^le  both  to  the  profewion  and  the 
publie  at'large.'^— Jf««<»i  Times  and  Ouelte. 

TiTQrNTPPPTION  AND  THE  PREVENTION  OF  DISEASE.    Pamphlet,  05  pp.,  price  ib. 

?Thc2?howif2fc^ 
'*'^* wt'ci^r'icommend  this  eway  of  Mr.  Condy."-2)i«Wm  Midieal  Prisi, 


EDWARDS'S  PATENT   CORNUCOPIAN   FEEDER, 

rOE    INVALIDS    AND    CfllLDEEN. 


ThiB  elegant  little  vessel  is 

constructed    for   administering 

Liquid  Food  or  Medicines  to  In- 
valids in  bed  or  otherwise.  Ladies 

in  their  accouchement,  accidents, 

&C.    It  avoids  the  necessity  of 

moving  the  head  of  the  Patient, 

and  is  useful  iu  Hospital  service, 

&c.    It  is  held  upright,  and  the 

finger  rests   on  the -vent-hole. 

The  supply  and  flow  of  liquid 

is  regulated  by  Edwards's  Patent 

Valve    Air-Stopper,     and    the 

Patient  is  enabled  to  suck  or 

draw  any  desired  quantity  into 

the  mouth.    They  are  made  to 

contain  half  or  three  quarters  of 

a  pint.  Most  favorable  opinions 
are  given  by  '  The  Lancet,'  and  other  journals,  and  the  highest  medical  authorities,  of  the  great  advantages 
of  this  newly-invented  Feeder  for  Invalids  and  Children.  By  its  use  the  smell  and  nausea  of  medicine  are 
avoided. 

The  Patentee  has  also  devised  a  Stand,  by  the  idd  of  which  the  food  may  bo  made  hot  and  kept  warm 
for  many  hours,  with  a  common  lamp  or  night-light. 


MADE  IN  PLAIN  GLASS.  OR  COLOUBED. 

Complete  with  Stand...... «.. 41s.  per  dozen. 

Without       ditto     Aot.      „ 


Children*!  Medicine  Feeder ftos.  per  doien. 

Children's  Ordinary  ditto 6s.         „ 

On  Cornncppittn  ptiHc^h.  > 


WALLS.  OLOSE,  ft  CO.,  42s,  CANNON  STREET,  E.0* 
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PATENt  PLUMBAGO  CRUCIBLE  COMPANY, 

aOLE  MANUFACTUEBRS  TTKDEB  MORGAN'S  PATENT, 

BATTEBSEA   WOEKS,    LONDOy,    S.W. 

These  Cruoiblee  (Mobgan's  PAfteNT)  were  the  only  ones  to  whieh  Prize^edals  were  awarded 
in  London,  1863;  IhMin,  1865;  New  Zealand,  1865;  and  Oporto,  1865. 

Thej  have  been  in  nie  for  numy  yean  in  the  English,  Colonial.  French,  and  other  Foreign  Hints :  the  English,  French,  and  other 
Anenals;  and  have  been  adopted  by  moat  of  the  large  Engineers,  Founders,  and  Refiners  at  Home  and  Abroad. 

The  eapabUUies  wAie%  have  now  for  more  than  twelve  ye<irt  distingnithed  these  Crucibles  are  the  following : 


lany .    ?      - »  «  r  ,  

dipped  in  cold  water  with  safetr.  The  saving  of  labonr  and  metnl  is  very  great.  In  Steel  Melting  the  saving  of  Fuel  has  been  demon- 
strated to  amount  to  a  ton  and  a  half  to  evory  Ton  of  Steel  fused.  For  Zinc  they  last  loncer  than  iron  pots,  and  save  the  great  lose 
which  arises  fh»m  mixture  with  iron.  Those  for  MdUeabU  Cast  Iron  show  an  average  worlcing  of  seven  days,  doing  each  day  nearly 
double  the  work  of  any  other  Crueible. 

As  these  Crucibles  last  much  longer  than  any  others,  it  follows  that  the  saving  of  metal  must  be  great,  because  to  each  worn 
Crucible  a  quantity  of  metal  adheres.  In  &ct,  comparing  these  with  other  Crucibles,  the  «aMS^  qf  Metal  and/W«/  alone  is  more  than 
equivalent  to  thtir  cost. 
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Cmclbles  made  to  any  shape'and  size  to  order. 
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THAMES    WATER 

KENDEBED    FERFECTLY    SWEET    AND    DRINKABLE 
By  using  the 

8ILICATED  CABBOK  7ILTEBS. 

Borne  very  foul  Thames  Water,  bttely  taken  from  the  river  at 

liigh  water,  on  being  passed  once  through  one  of  these  Filters, 

lost  all  traoes  of  organic  matter,  and  became  perfectly  wholesome 

and  drinkable. 

Prices  from  2s.  6d.  to  £x8  x8s. 


THE    SHICATED    OABBON    7ILTSR    OOMPANT, 
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NO   WATER   SHOULD    BE    USED    FOR  DRINKING 

COOKING   WITHOUT   BEING  FILTERED. 
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SILICATED    CABBON   7ILTEBS, 

Which  are  now  recognised  by  the  Medical  Profession  as  the 

only  Fillers  which  can  be  relied  on  for  removing  the  organic 
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Removes  all  Impurities  from  the  foulest  Water,  and  renders  it 
freth,  sweet,  and  wholesome. 
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THE    SniCATEB    CABBON    FUTEB   COMPAHT, 

CHURCH  ROAD,  BATTERSEA,  S.W. 
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MANUFACTORIES,  &c. 
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THE   8ILI0ATEB    CABBON    FILTSE    OOMPAHT, 

CHURCH  ROAD,  BATTERSEA,  SW. 
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mann&ctnrer  and  the  retailer  of  every  article  used  and  sold  in  the 
trade,  as  well  as  proridinK  a  channel  by  which  all  may  contribute 
and  reoeire  the  benefit  <rf  each  other's  experience.  It  combines 
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MEDICINE  CHESTS,  SURGICAL  INSTBUMENTS, 

PEBFUMEBY,  SOAPS,  BBUSHES, 

MEDICAL  GLASS  AND  EARTHENWABE, 

SUBGEONS'    AXD    DBUGGISTS'    SUNDRIES 

Of  every  descriptioH, 

Forwarded  to  all  parts  of  the  world,'  by 

The  WHOLESALE  AND  EXPORT  BBXia  OOXPAirT 

Umied, 

Swan  Lane,  Upper  Thames  Street,  London. 


Price  Lists,  with  latest  market  quotations,  are  published  Monthly, 
and  forwarded  gratuitously,  if  applied  for. 

ACETIC  ACID. 
DUNN  AND  COMPANT, 

FBIKCES  SQUAIlE,nNSBU£T,  LONDON,  E.C.       . 
Work!  at  Milt  Sntl.  ---OOglC 


THE   LABORATORY. 
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GREAT 


PHARMACEUTICAL    SOCIETY    OP 
BBITAIN,  17,  Bloomsbury  Square,  W.C. 
SCHOOL  OF  PH  ABMiLCY.    SESSION  ficom  the  III  of  October 

to  the  end  of  July.  ^^ 

LEGTI7B£8 

OK  CHEinSTRT  AND  PHARMACY. 
By  Profenor  Rsdwood. 

ON  BOTANY  AND  MATBRIA  MBDICA. 
ByPnfeiiorBxirn.n. 

to  Ph«m«^.  Medicine.  Menufceture..  Analyw.  «.d  Original 
'l!^!!^^ir,^-~J^.JLtMd.    Aariitantr-Mr.Taden. 
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TRADE    HARES'    ACT. 


Hoon  of  Study. 


9.JO  to  5.0  daily.  Sat. 

9.}0  to  i.)0 
9.10  to  5.0  on  any 

/Afw  daya  weekly. 
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Umn  of  CniciUet  anewtioBed  apdart  IMITATIONS  of  tiio 

PATENT  PLUMBAGO  CRUCIBLES. 

Mamfiietiind  ander  MOIOAN'S  PATENT}  none  an  lennino 

nnleai  atamped  in  ftall, 

MORGAN'S     PATENT, 

THE  PATENT 

PLTTHBAOO  CBTTCIBLE   CeHPAKT, 

BATTERSEA   WORKS,    LONDON. 


EriJiiifATioifa.-The  Board  of  Examlnera  n»«»U<m  the  third 
Wedneaday  in  every  month,  excepting  Auguat  and  September. 

Particuhtfa  may  be  obtained  on  appUcation  to  Eliab  Beim- 
EiiSn.  Secretary  ind  Regiatrar,  17.  Bloomabary  Square.  W.C. 


INSTRUCTION  IN  PRACTICAL  CHEMISTRY, 
and  Evening  Claaaea  for  the  Study  of  Chemiatry.  Botany, 
Materia  Medica,  be. 

TO  PHARMACEUTICAL  AND  OTHER  STUDENTS. 

Mr  J  C  Braithwaite,  for  thirteen  yean  Principal  Inatructw  in 
the  UbomtSS  of  thS  Phanni^tttrcalSodetyof  Great  Britain. 


*^5^!:rSS?tofof  PractiTph^^^ 

^  ^^T^^l^  SrSufpupila  anrothera  that  he  continuea 

to  devote  hia  whole  attention  to  tducatwn. 

Mr  Braithwaite'a  Laboratory  ia  now  open,  daily  CSaturday a 
Mceowfit  10  lum.  for  Inatriction  in  Practittl  Chemiatry  aa 
Splfei  to  Pharmacy.  Medicine.  Analyaia.  kc.  Pupila  can  enter 
at  any  period.    Termi  moderate. 

The  Chemical  and  Toxicological  Claaa  meeta  aa  uiual  every 
Monday  and  Thursday  Evening,  at  8  p-m. 

The  Latin  Claaa  for  the  reading  of  the  Pbjurmaeopoaia,  Phy- 
aic^V  pSoipto^  &c,  every  Waday  and  Friday  Evening. 
at  8  p.m. 

10  a.nu!^d  wiU  be  continued  untd  further  noUce. 


THE  FULHAH  POTTERY,  FULHAH,  S.W, 
C.  J.  C,  BAILEY, 

MANUFACTURER  OP  SUPERIOR  CHEMICAL 

APPARATUS,  POROUS  CELLS, 

INSULATORS,  Ac 


THE  ORIGINAL  CHLORODYNE,  —  Invented 
by  R.  Fekemah,  Pfcarmaceutiat.  one  of  the  greateit  dia- 
coveriea  of  the  preacnt  centary.  It  immediatel^r  whcvea  and  curea 
couzha.  oolda.  conaumptioB,  influenta,  bronchitia,  aathma,  whoop- 
inga^ugh,  cramp,  apaam^  gout»  diarrheea.  dyaentery,  fcc. 

FREEMAN»8  ORIGINAL  CHLOBODYNE.  The  Medial 
Timca.  Jan.  u,  i866.atatei-«It  haa  an  immenae  aale  amonpt 
the  pubUc,  and  ia  preacribei  by  orthodor  medical  practitionera."^ 

Earl  Rueaell  communicated  to  the  Boyal  College  of  Hiyaiciana 
and  to  Mr.  Freeman,  that  im  ManiUa  the  only  remedy  of  any  uae 
in  cholera  waa  Chlorodyne.-X«w»<.  Dec.  ji,  1864.  See  Times, 
Nov.  14, 1865. 

FREEMAN'S  ORIGINAL  CHIX)BODINB  wgiyved  on  tiie 
Government  atamp  ouUide  every  botUe.  Sold  by  the  inventor, 
R  SeS^.^.  feennington  pik  Road.  London.  S..  and  moat 
dUmiaUriii  bitUea,  i  cS,  la.  i^d.  j  li  o»..  la.  9d.  j  w  oa,  iia. ; 
200s.,  2ioa. 

Aik  for  Freeman'a  Original  Chlorodyneb  and  lee  that  you  have 
none  other. 


sTC^M  »^  ■»  -  - — 

payable  m  aiwn 


the  ahote  Claaet,  Half  a  Ouinea  per  Month, 
'    PupiU  ean  enter  at  tmy  period. 


GenUemen  ^rifately  nrcpated  for  tlie  Examinationi  of  the 
Pharmaceutical  Society,  »c. 

Letten  of  inquiTji  should  be  accompanied  with  a  stamped 
envelope. 

Addrefa-54,  KENTISH  TOWN  ROAD.  N.V. 
JTr.  BraithKaite  reeeivet  a  few  Pupils  to  hoard  m  his  house. 
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PRACTICAL  CHEMISTRY. 
Laboratory,  60.  Gower  Street,  Bedford  Square^  W.C. 
R.  HENRY  MATTHEWS,  F.C^-^s  prepared 
to  give  Inatruction  in  aU  Brwichea  of  Practical  Chemiatry. 
The  Laboratory  U  open  daily,  except  Saturfay,  from  Tea  to  Five 
o'clock}  on  Saturday  fcom  Ten  to  One  o'clock. 

Mr.  Matthewa  is  also  pi^aied  to  undertake  Analyiei  of  every 
deacriptioa. 

For    particulaia    «»*  ^^'^fP**^' ,iSj!j  ^J^'  SiSd 
MATTHXwa.  at   the  Laboratory,  60,  Gower   Btwet,    Boaioio 

Square,  W.C.  L^.yiu^uu  uy  ^_-r 


d>^^ 


ORIGINAL  COMMUNICATIONS.  ] ; 

MR.  W.  H.  PERKIN  ON    NEW  SALICYLE 
COMPOUNDS. 

On  ike  Hydrides  ofBeneoealifiyle  end  DiedUeyU. 
By  W.  H.  PsBKiK,  P£.8. 

Ik  its  chemical  deportment  ihe  hydride  of 
8ati<7le  stands  quite  s^arate  from  ajl  other 
aldehydes,  its  ^reat  pecmiarityjbeing  the  ease 
with  whichi  it  forms  metallic  deriyatiyes,  this 
property  1)eing  so  marked  that  it  was  origi- 
ToJIj  oonsfderra  to  he  an  acid.  It  is  true  that 
other  aldehydes  also  form  Qietallic  compounds, 
as  in  the  case  of  the  hydride  of  cumyle,  where 
we  haye  the  cumylide  of  potassium,  CioHnKO, 
hut  ti^ese  products  do  not  hear  any  resemblance 
to  the  B&hcylederiyatiyes,' being  decomposed  by 
water  into  the  hydride  and  oxide  of  the  metal. 

The  only  yiew  which  appears  to  account  for 
the  peonliarities  of  the  saJicytic  hydride  is  to 
regard  it  as  possessing  the  double  characters 
of  an  aldehyde  and  alcohol;*  and  this  is  quite 
reasonable  if  we  consider  salicylic  add  as  the 
glyoollic  acid  of  the  aeties,  thus — 

/    CC'JEOv  /    00",   H\ 

V , f  y , » 

BdicTlic  Ida.  Hydride  of  nUcyle. 

The  metallic  deriyatiyes  would  then  be  written 
thus: 

/    C(y'MO\  /_00",  H 

A  considerable  number  of  compounds  haye 
been  produced  by  treating  the  hydride  of  sali- 
cyle  with  the  chlorides  of  the  acid  radicles. 
ifheBe  bodies  are  regarded  as  the  hjrdride  of 
salu^le,  in  which  the  ^ical  aldehymc  hydro- 
gen is  replaced  by  an  acid  radicle.  Thus,  in 
Gerhardfs  'Traite  de  Chimie'  the  formation 
of  the  body  Imown  as  parasalic^le  or  salicylite 
of  benzoile  is  thus  expressed  i. 

C7H5OX     ^    CyHjO*!     =     HI     ^   CyHjO* 


/    00",  H\ 

K}o) 


01 


} 


O7H5O 


CUdrideof 


Bjdxideor  SaUeyUteof 

■alicyle.  benzoile. 

Thus  TOAln'ng  it  appear  like  an  acetone  with  a 
moleenle  of  an  alcohol  radicle,  replaced  by  an 
add  radide — ^in  fieust,  a  compound  add  radicle. 
Viewing  the  hydride  of  salicyle  as  an  alde- 
hyde and  an  alcohol,  it  appeared  to  me  more 
reasonable  to  bdieye  that  the  hydrogen  which 
was  replaced  by  the  add  radide  was  alcohoHc 
and  not  alddiydic.     I  therefore   thought  it 

*  By  Qm  eoROTkn  "akoliol"  in  Uue  M»er  I  nnply  mean  the 
iTdnte  or  l^&cntaa  zstfd^  u  the  hyS^  Of  pto^],  etc. 


would  be  well  to  examine  one  of  these  deriya- 
tiyes more  fully,  and  for  this  purpose  I  endea- 
youred  to  prepare  a  quantity  oi  tne  substance 
mentioned  aboye — the  salicylite  of  benzoile. 

For  this  purpose  I  employed  the  method 
described  by  Oahours ;  but  mstead  of  using  the 
hydride  of  salicyle,  I  employed  the  anhydrous 
sodium  deriyatiye_  (salicylite  of  sodium).  The 
following  were  my  results : 

SeyersS  granmies  of  the  anhydrous  sodium* 
deriyatiye  m  fine  powder  were  gradually  added 
to  an  ec[uiyal6nt  quantity  of  chloride  of  benzoile, 
a  considerable  amount  of  heat  was  eyolyed,  and 
the  mass,  on  being  well  stirred,  gpradually  became 
transparent  and  of  an  amber  colour.  On  the 
addition  of  water  to  this  product  chloride  of 
sodium  dissolyed  out,  leayin^  a  yery  thick  oiL 
This  was  constantly  ^tat^  with  water,  and 
then  carbonate  of  sodium  to  remoye  any  chlo- 
ride of  benzoile  that  might  haye  been  in  excess. 
After  being  separated  from  the  water  it  was 
placed  in  a  retort ;  and  on  the  application  of 
heat  scarcely  anything  came  oyer  within  the 
ran^  of  the  mercuriiu  thermometer;  but  on 
raismg  the  temperature  still  higher  the  product 
aknoiaS  entirdy  distilled  as  a  pale  ;^eUow  oiL 
Two  combustions  of  this  substenoe  in  oxy|[ea 
gaye  the  following  numbers : 

X  '2087  of  substance  gaye^ 
*5678ofOOi,  and 
•o875ofH*0. 
n.  '1947  of  substance  gaye— 
•5303  of  00*,  and 
'o8iiofH»0« 

These  numbers  giye  peroentages  whidi  accord 
well  with  the  formula — 

H,  07H4(07H50)Oi  =  Oi4Hio03» 

as  the  following  comparisons  will  show : 

^    Theory.  Experiment. 


0«4 168 

Hio 10 

Oj   48 


I. 

74'33        74-19 
4*4^         4'65 


■1 

n. 

74-38 

4*03 


226       100*00 

This  substance  I  propose  to  call  the  hydride 
of  hemosaUcyle,  It  possesses  both  the  pro- 
perties of  an  aldehyde  and  a  benzoate,  as  will 
be  seen  from,  its  reaction,  and  this  will  be  easily 
understood  from  the  following  equation : 

00",  H 
+  Bz01=  (06H4" 

\ — ,,- / 


/    Oa^  H\  /    00",H\ 


Hydride  of  Mdinm 
aaUcyle  (nlicylitd 
of  lodinm). 


Hydiido    of 
Mlicyle. 


+  NaOL 
The  hydride  of  benzosaHc^le,  when  cold,  is  1^ 
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thick  oil,  with  yery  little  odour.  It  is  heavier 
than  water,  and  apparently  insoluble  in  that 
menstmnm,  but  yery  soluble  in  alcohol  and 
ether.  It  distils  at  a  temperature  above  the 
range  of  the  mercurial  thermometer. 

£i  stated  above,  it  is  an  aldehyde,  and  com- 
bines with  the  bisulphites ;  when  agitated  with 
bisulphite  of  sodium  it  gradually  thickens,  and 
in  the  course  of  half  an  hour  is  entirely  con- 
verted into  a  white  powder.  This  compound, 
on  bdng  heated,  spHtisup  the  hydride  of  benzo- 
salicyle,  separating  as  an  oiL    With  the  bisul- 

Shites  of  potassium  and  ammonium,'crystalline 
erivaitves  are  produced. 
When  heated  with  an  alcohol  solution  of  the 
hydrate  of  potassixm:!,  the  hydride  of  benzo- 
Bfluide  decompoitos,  yielding  benzoic  acid  and 
hydride  of  saucyle  in  the  same  manner  as  the 
benzoate  of  phenyl  yields  benzoic  acid  and  the 
hydrate  of  phenyl  under  the  same  circum- 
Btances;  thus — 

/    CO",H\  /    CO",H\      jj^ 


BzJ 

* ^ 

Qjdiideofbeiixo- 
Mlicyle. 


Hydnd«  of  salicyle.    Benzoic 


W}0+H.0=C.^]0+H]0 


BenzoaUof 
phenyl. 


Hydrate  of 
phenyl 


Benzoic  acid. 


This  hydride  is  but  slowly  acted  upon  by 
nitric  acid.  When  heated  m  a  sealed  tube, 
with  alcoholic  ammonia,  it  yields  a  brown  sticky 
product,    but   which    contains   a   crystalline 

The  product  obtained  by  Ettling  and  Oa- 
hours,  and  described  as  parasalicyle  or  saJicyHte 
of  benzoile,  although  having  the  same  compo- 
sition as  the  substance  I  have  described  above, 
bean  no  relation  to  it  whatever.  Tl^eir  deriva- 
tive is  a  hard  solid,  crystaUising  in  needles,  and 
fusing  at  130^0.,*  and  is  not  ^composed  even 
by  boiling  with  an  alcoholic  solution  of  the 
hydrate  of  potassium.  For  a  lone  time  I  was 
unable  to  account  for  the  great  difference  in 
properties,  both  chemical  and  physical,  espe- 
cially as  both  these  substances  may  be  pre- 
pared by  Drocesses  which  at  firat  sight  appear 
virtualljr  tne  same. 

On  mixing  the  hydride  of  salicyle  with  about 
half  its  weight  of  chloride  of  acetyl,  it  rapidly 
dianffes  colour,  and  in  the  course  of  a  short 
tune  hydrochloric  acid  is  abundantly  given  off, 
the  liquid  at  the  same  time  assuming  a  dark 

-  •The  Insing  point  giren  hy  Oerfaaidt  ii  uf,  bat  in  an  my 
dvteTminatloni  It  hu  come  to  xio-iji'.  '  *    «*  «  «i  my 


olive  hue.  On  cooling,  the  product  of  this 
reaction  ciystallises  as  a  mass  of  hard  prismc 
It  is  purified  by  being  pressed  between  bibuloits 
paper,  and  then  reciystallised  two  or  three 
times  fix>m  alcohol  Two  combustions  of 
this  product  in  oxygen  gave  the  following 
numbers : 

L  '2654  of  substance  gave — 
■7231  of  COa,  and 

•I09aofHaO. 

II.  'iSopof  substance  gave— 
•5i63i)fOOi,  and 
•oSoiofHaO. 

These  numbers  give  percentages  agreeing 
well  with  those  reqttired  hj  the  formula — 

O14H10O}, 

as  the  following  comparisons  will  show : 

Thety. 

Oarbon      .      7433 
Hydrogen .       442 


Experiment. 


74*3 
459 


II. 
468 


This  substance  las.  then,  the  same  com- 
position as  the  hjfftride  of  benzosalicyle,  bat 
m>m  its  formation  it  is  evident  that  it  cannot 
be  a  benzoile  derirative  nor  from  its  composi- 
tion can  it  be  an  acetyl  derivative,  as  the  latter 
would  contain  6585  p.  c.  of  carbon  and  478  p.  c. 
of  hydrogen. 

On  comparing  tlis  body  with  some  of  that 
known  as  parasalic jle  or  salicylite  of  benzoile 
(and  which  had  beet  prepared  by  Ettling's  pro- 
cess) I  found  them  identical  both  in  chemical 
properties  and  fusii^-x>o^^' 

The  formation  of  this  body  can  only  be  ac- 
counted for  by  assutiing  that  it  is  derived  from 
two  equivalents  of  the  hydride  of  salicyle  by 
the  separation  of  an  equivalent  of  water.  I 
ther^ore  propose  io  call  it  the  hydride  of 
disalicyle,^  Its  formation  by  means  of  chloride 
of  acetyl  is  thus  explained : 


Hydride  of  lalicyle. 


Hydride  oCdisiOieyle. 


+^^|o  +  Ha 


By  substituting  chloride  of  benasoile  in  this 
equation  for  that  of  aceiyl,  it  is  easily  under- 
stood how  Oahours  obtained  this  product.  I 
find  that  it  is  also  produced  by  the  action  of 
chloride  of  succinyle  on  hvdride  of  salicyle. 

It  is  therefore  evid^t  tW  both  the  name  of 
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tbiB  sabotance  and  the  equa4ioii  expressm^  its 
formation  as  given  in  Gerhardt's  'Traite  de 
Ghimie'  are  erroneons,  the  substance  not  being 
a  benzoile  derivative. 

I  liave  not  at  present  succeeded  in  combining 
the  hydride  of  disalicyle  with  bisulphites ;  this 
maj,  perhaps,  be  owing  to  its  insolubility. 
When  neated  with  chloride  of  acetyl  in  a  sealed 
tube  to  150^  C,  it  yields  an  oil  which  appears  to 
contain  both  acetyl  and  chlorine,  but  which 
cannot  be  distilled  without  decomposition ;  in 
its  formation  no  hydrochloric  acid  is  evolved. 
When  boiled  with  potash,  hydride  of  saJioyle  is 
produced. 

We  have  now  the  following  bodies  belonging 
to  the  aromatic  series  all  possessing  the  same 
oompofiition : 

Benzoic  anhydride  (  q^^^O  }  O=0i4Hio0j. 

Hydride  of  dia-  CHjCyHiO")  ^_p  „  ri 
alicyle  IH,  O7H4O  j  O^OmH.oO,. 

DR.  £•  J.  MILLS  ON  ISOMERISM. 

On  homeriam.    By  Edmund  J.  Mills,  D,8c,, 
F,d8.    Fartn* 

Thb  problem  of  isomerism  can  be  treated  in 
one  of  two  ways.  It  may  either  be  made  to 
receive  a  spurious  solution  from  ^  priori  mate- 
rialism; or  it  may  be  submitted  to  a  purely 
experimental  elucidation.  The  former  alter- 
native involves  the  hitherto  unrealised  con- 
ception of  an  absolute  limit,  and  the  contra- 
diction of  the  analogy  of  natmre,  which  nowhere 
presents  us  with  indivisibles,-* the  latter  is  the 
process  which  is  not  onljr  consistent  with 
modem  philosophical  teachmg,  but  has  lon^ 
been  recognisea  as  the  only  legitimate  track 
for  scientiSc  ratiocination  to  follow. 

Stated  in  its  broadest  terms,  the  fdndamental 
question  is,  how  to  account  for  substances 
which  have  the  same  percdtage  composition 
but  different  properties.  We  may,  for  the 
present, '  exclude  polymeriim  and,  perhaps, 
allotropy ;  for,  so  far  as  our  existing  knowledge 
extends,  polymerism  appears  to  be  merely  a 
special  case  of  chemical  combination,  and  the 
ODscure  phenomenon  of  allotropy  is  not  yet 
sufficiently  mature  for  discussion.  But  "  phy- 
sical isomerism,"  as  it  exhibits  no  salient 
feature  wherebv  it  can  be  distinguished,  in  my 
own  opinion,  &om  isomerism  of  the  ordinary 
kind,  ought  to  be  taken  as  forming  part  of  the 
general  problem. 


In  the  first  place,  it  is  not  difficult  to  ascer- 
tain that  isomerism  is  more  immediately  con- 
cerned with  force  than  with  matter.  Thus,  for 
example,  when  toluol  is  boiled  with  hydric  ni- 
trate, a  and/3  hydric  nitro-benzoate  are  formed. 
These  bodies  are  attacked  by  aqueous  hydrio 
iodide,  under  similar  circumstances  in  the  two 
cases,  at  different  temperatures;  the  result 
being  that  the  nitryl  (N0»)  of  each  is  change^ 
into  amide  (NHi). 

OyHjOx  .  NOi  -f  6HI  = 

a  fi  hydric  nitrobenzoate 

OyHsOi .  NH»  -f-  aHzO  +  3!* 

a  p  hydric  amido-benzoato. 

Hence  it  follows  that  the  nitryl  of  a  is  not 
the  same  with  the  nitryl  of  /3.  But  both 
species  were  derived  from  the  primitive  and 
necessarily  homogeneous  nitryl  of  the  hydrio 
nitrate 

HO.NO1; 

whence  it  is  obvious  that  their  dissimilarity 
was  conferred  at  the  moment  of  chemical 
action,  and  is,  conse(iuently,  a  question  of  the 
disposal  of  the  various  energies  which  were 
present  at  such  action.  Consider,  again,  the 
instance  of  a  and  ^3  nitraniline.  A  nitraniline 
is  formed  b^  the  action  of  ammonic  hydric  sul- 
phide on  dinitro-benzol,  which  last  is  obtained 
by  nitrating  nitro- benzol ;  fi  nitraniline  is  pro- 
duced by  the  successive  action  of  hydric  ace- 
tate, hydric  nitrate,  and  potassic  hydrate  on 
aniline,  itself  formed  also  from  nitro-benzol  by 
reduction.  In  the  course  of  these  changes, 
which  are  much  more  numerous  in  the  latter 
than  in  the  former  case,  the  amount  of  positive 
work  done  in  the  genesis  of  P  nitraniline  is 
almost  evidentlv  greater  than  in  that  of  a 
nitraniline ;  and  I  have  proved,  as  in  the  pre- 
ceding example,  that  the  nitryl  of  a  is  attacked 
at  a  mucli  lower  temperature  by  aq^ueous  hy- 
dric iodide  than  the  mtryl  of  /3.  It  is  yet  too 
early  to  infer  that  the  attack-point  or  fusion- 
point  of  a  nitro-compound  is  higher  in  pro- 
portion to  the  positive  ener^  accumulated 
upon  it  when  forming;  but  it  is  sufficiently 
dear  that  the  same  conclusion  may  be  drawn 
as  in  the  case  of  the  hydric  nitro-benzoates. 
Again,  when  fmfdrine  and  hydro-benzamide 
are  boiled  with  aqueous  potaasic  hydrate,  they 
change  wholly  into  their  respective  isomers 
furforamide  and  amarine.  Moreover,  as  Duffy 
pointed  out*  long  since,  certain  fats  do  not  re- 
assume  their  primitive  melting-point  after  once 
fusing.  A  parallel  instance  occurs  in  a  and 
y  hydric  nitro-benzoate,t  both  of  which  are 
partially  or  entirely  modified  into  the  i  com- 


*  *  Chem.  Soc.  Quart.  Jouxb./  ▼.  179. 
t  •Chem.  Soc.  Jonrn.'  [tj,  ir, 363. 
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pound  by  mere  heatiiig.  The  transformation 
of  liquid  into  solid  styrol  is  a  fsuniliar  illus- 
tration, and  remarkable  from  its  great  analogy 
to  the  change  of  ordinary  into  red  phosphorus. 
These  and  many  like  examples  show  what  is,  I 
believe,  true  for  every  case,  that  isomerism 
must  deriye  its  ultimate  explanation  from  the 
science  of  enerey. 

In  the  second  place,  isomerism  is  a  question 
of  degree — a  matter  of  greater  or  less.  The 
chief  differentiation  among  the  members  of  a 
given  isomeric  group  may  consist  in  an  altera- 
tion of  the  fusion-point  from  a  lower  to  a 
higher  temperature ;  thus,  the  four  hydric  nitro- 
benzoates  fuse  respectively  at  (a)  i^°,  (y)  156°, 
(9)  141,°  (/3)  238°:  or,  the  principal  criterion 
may  be  their  action  on  polarised  light ;  as  in 
the  common  instance  of  the  three  hydric  tar- 
trates, of  which  one  is  dextro-rotatory,  another 
neutral,  and  the  third  leBvo-rotatory.  The 
isomers  of  turpentine  afford  a  good  additional 
instance  of  thia  last  kind.  Prooably,  however, 
no  good  case  has  been  established  in  which 
only  one  discriminating  character  exists;  it 
being  usual  to  find,  with  one^rindpal  difference, 
several  of  a  subordinate  kind.  Thus,  a  nitran- 
iline  fuses  at  110°  and /3  nitraniline  at  141°; 
but,  in  addition,  a  nitraniUne  forms  with  hydric 
chloride  a  compound  which  stands  dilution 
with  water,  whereas  fi  nitraniline  hydric  chlo- 
ride decomposes  on  dilution;  p  nitraniline  is 
brittle,  has  no  taste,  and  is  moderately  iri- 
descent—a nitraniline  is  comparatively  tough, 
has  a  sweet  taste,  and  exhibits  only  traces  of 
iridescence.  The  sugars  might  also  oe  adduced 
here.  It  is  very  unHkely,  indeed,  that  the  in- 
dividuals of  any  group  of  even  "physical" 
isomers  have  re^y  out  certain  pnysical 
difference;  it  is  much  more  in  accordance  with 
analogy  that  they  should  also  be  distinguish- 
able by  chemical  reaction,  though  it  may  very 
well  be  true  that  no  appropriate  reagents  have 
yet  been  discovered  m  special  instances.  A 
problem  of  this  kind  has  been  worked  out  by 
Greville  Williams*  with  his  customary  skill 
Forces  are,  as  it  were,  affiliated  in  the  gene- 
rality of  circumstances;  so  that^  if  any  one 
relationship  suffer  a  disturbance,  all  the  rest 
are  forthwith  affected. 

Thirdly,  if  it  be  admitted  that  isomerism  is 
a  question  which  relates  especially  to  energy, 
and  is  also  a  matter  of  greater  or  less  (not  of 
absolutes),  it  will  readily  be  understood  that 
three  or  more  isomers  of  one  senus  can  be 
arranged  in  the  order  of  their  relation  to  some 
suitable  function,  in  such  a  manner  that  a  given 
substance  shall  fuse  fsay)  higher  than  one 
written  above  it,  but  lower  than  that  whose 

•  •  ?roc!  Boy.  Soc,'  1864,  J03. 


name  succeeds  it ;  so  that  a  series  may  be  made, 
similar  to  an  electric  series  in  which  a  certain 
material  is,  when  properly  excited,  positive  to 
those  bodies  which  rank  above  it,  and  negative 
to  those  which  are  arranged  below  it  in  the 
scale.  Only  that,  in  the  cases  we  are  now  con- 
sidering, substances  are  not  excited  by  friction, 
but  by  the  application  of  heat,  a  polarised  ray, 
etc.  The  remotest  possible  individuals  in  such 
a  list  would  be  dmoted  respectively  hj  the 
positive  and  ne^atwe  sign,  and  the  list  itself 
would  be  recognised  as  one  having  reference  to 
energy  considered  isi  its  polar  aspect.  I  may 
adduce  the  following  illustrative  series : 
Sugars  —  C6Hi»06 
(Ro^tory  power.) 

Melito&D  +103 

Dextroducose  +    55 
Eucalyl  -f    50 

Inosite  o 

Sorbin  —    47 

Laevogltcose    —  100  • 

Isomers  must  be  considered  as  containing 
radicles  upon  whicli  differences  with  respect 
to  force  have  been  permanently  impressed. 
This  is  so  obvious  ^  consequence  of  what  has 
been  shown  in  the  (wo  nitranilines  and  two  of 
the  hydric  nitro-be|zoates  that  I  will  merely 
state  it  here,  with. the  addition  of  one  con- 
firmatory argument  in  answer  to  a  possible 
objection.  It  might  be  urged  that  bodies  can- 
not be  characterised  as  thus  positive  or  nega- 
tive in  the  free  stat^  which  is  commonly  ad- 
mitted to  be  a  condition  of  molecular  neutrality 
and  of  radicle  satisiu>tion.  To  this  it  may  ho 
replied  that  the  neuirality  alluded  to,  in  other 
words  the  *'  combinafon  of  atomicities,"  is  one 
of  pure  number  oiily,)so  far  as  I  can  attach  any 
satisfactory  meaning  to  the  expression ;  and 
that  the  permanent  i&duction  of  opposite  pro- 
perties with  respect  to  energy  has  been  sub* 
stantially  admitted  by  every  one  who  has 
emplojred  the  terms  *'  acid"  and  "  base." 

The  idea  of  chemicil  polarity  may  be  said  to 
have  been  founded  by  A  vogadro,  a  philosopher 
whose  treatises  scarcely  meet  with  the  attention 
they  deserve  from  living  chemists.  In  his  re- 
markable essay  on  "Acidity  and  Alkalinity"t 
he  states  the  doctrine  clearly  and  at  length ; 
asserting,  for  instance,  that  "  of  two  substances 
which  combine,  ons  always  plays  the  pari  of  acid 
and  the  other  that  of  aUeali;  and  it  is  this 
antagonism  which  constitutes  tendency  to  com- 
bination, or  affinity  properly  so  called  (p.  144). 
He  also  expresses  his  opimon  that  all  diemi<»l 

*  k  ingar  may  be  eompwed  to  •  napietio  eoU|  la  respect  to  ita 
action  on  light, 
t  *  Jonzn.  d«  Fhyt./  1809. 
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bodies  whatflOeTer  can  be  written  in  a  series, 
the  extreme  limits  of  which  would  be  occnpied 
by  the  most  acid  and  the  most  alkaline  re- 
spectiTely ;  but  that "  acidity"  and  "  alkalinity" 
are  merely  relative  terms,  having  only  an  abso- 
lute meaning  with  respect  to  some  compound 
of  strictly  intermediate  pro^e^es.  With  such 
philosopnical  breadth  of  view  he  anticipated 
the  notion  of  series  which,  long  afterwards  and 
in  a  narrower  form,  occuned  to  the  dis- 
tinguished Gerhudt;  and,  in  addition,  left 
behind  him  a  healthy  germ  of  ideas,  which  has 
already  borne  some  mtit  in  the  speculations 
of  Graham,  Laurent,  and  Brodie.  I  do  not 
doubt  that,  if  Avogadro  had  been  at  the  com- 
mand of  science  some  twenty  .years  later,  a 
solution,  on  polar  principles,  of  this  problem 
of  isomerism  would  have  at  once  presented 
itself  to  his  mind. 

Discussions  as  to  the  real  nature  of  matter 
have  prevailed  smce  the  remotest  times  of 
scientinc  inquiry.  One  of  the  most  interesting 
questions  which  has  been  raised  is,  whether  aU 
matter  consist  of  a  single  element  or  of  several — 
akin,  undoubtedly,  to  the  problem  of  the  One 
and  the  Mairf  of  pure  philoeophy.  Not  a  few 
of  the  early  Greek  physicists  were  in  favour  of 
the  singleness.  In  a  period  much  nearer  to 
our  own  time,  the  alchemists  must  essentially 
have  adopted  the  same  view;  and  it  is  not  with- 
out support  from  living  writers  on  isomerism. 
Hiese  last,  indeed,  speak  with  much  reserve, 
even  in  the  presence  of  so  nany  accumulated 
facts  'Which  might  be  alleged  as  in  favom*  of 
the  unitary  hypothesis;  those  who  have  read 
the  history  of  The  Oosmopofite  with  scepticism 
mar  therefore  listen  to  more  modem  chemists 
with  confidence.  D  u  m  a  s,  at  the  close  of  one  of 
his  most  important  memoirs,*  makes  the  follow- 
ing remarks.  "  The  compounds  which  the  three 
natural  kingdoms  supply  for  our  study  are  re- 
duced by  aiuilysis  to  a  certain  number  of  radicles 
which  can  be  classified  into  natural  families.  The 
characters  of  these  families,  irhether  we  refer  to 
the  radicles  of  mineral  or  of  or^iuc  chemistry, 
exhibit  indisputable  analog]^  Sut  the  radicles 
of  mineral  chemistry  differ  ai  this  respect  from 
those  of  organic  chemistry,  that,  ii  they  are 
compound,  they  at  least  hWe  so  great  a  sta- 
bility that  known  forces  eannot  effect  their 
decomposition.  Neverthelets  this  mutual  ana- 
logy, which  the  radicles  of  mineral  and  organic 
chemistry  display,  certainly  authorises  us  to 
inquire  whether  the  former  are,  like  the  latter, 
compound  bodies. . . .  All  the  equivalents  of  the 
simple  bodies  or  radicles  of  mineral  chemistry 
appear  to  be  multiples  of  a  certain  unit,  equal 
to  o'5  or  o'2$  the  weight  of  the  equivalent  of 

*  '  Ann.  Ch.  Fhyt.'  Xll  K  *o9t  >i  ■• 


hydrogen.  When  we  arrange  in  the  same 
series  the  equivalents  of  the  radicles  of  the 
same  family  (either  mineral  or  organic),  the 
first  term  determines  the  chemical  character 
of  all  the  constituent  members.  Galling  a 
the  first  term  of  the  progression  and  d  its 
increment,  we  may  say  that  in  every  equiva* 
lent 

a  -^  nd, 

it  is  a  that  bestows  the  fundamental  character 
and  fixes  the  genus,  while  nd  only  determines 
the  particular  term  in  the  progression  and  de- 
cides^ the  species."  {The  elements  are  thus 
classified  into  a  few  natural  families,  and  the 
equivalents  in  each  are  written  in  order,  firom 
the  lowest  (a)  to  the  highest ;  it  then  appears 
that  an  arithmetical  progression  exists— in 
other  words,  that  the  law  of  multiple  pro* 
portions  is  true  for  the  ec[uivalent  numbers. 
So  that,  for  six  natural  fiunilies,  the  maxinvtMn 
number  of  necessary  prime  factors  is  twelve. 
The  hypothesis  that  all  equivalents  are  mul- 
tiples of  0*25  that  of  hydrogen  is  quite  distinct 
from  this ;  it  tends  to  the  inference  that  all  the 
elements  are  j^olymers  of  some  simpler  sub- 
stance. Of  this  supj)osition  Berthefot*  very 
truly  says,  "  The  specific  heats  of  solid  or  liquid 
polymers  (I  mean  those  which  have  been 
actually  observed  in  orgaoio  chemistiy)  are 
nearly  the  same  for  equal  weights;  that  is, 
they  vary  directly  with  the  equivalents  of  the 
polymers.  On  the  contrary,  in  accordance  with 
the  law  of  Dulong  and  Petit,  the  specific  heats 
of  the  elements  are  inversely  as  tneii*  equiva- 
lents, instead  of  being  the  same  for  equal 
weights  of  all  bodies,  as  would  appear  to  result 
from  the  ^recedinff  law."  Further  on,t  the 
same  chemist  devdopes  an  hypothesis  of  his 
own.  "  In  a  word,  it  does  not  seem  necessarr 
that  all  these  systems  should  represent  mul- 
tiples of  the  same  ponderal  elementary  unit* 
Let  us  conceive  a  priori  such  systems  proffer* 
ing,  in  their  mutual  relationship,  the  con* 
nection  which  exists,  for  example,  between  the 
different  roots  of  an  equation ;  or,  more  gene- 
rally, between  the  multiple  values  of  the  same 
defimte  function.  Fundamental  matter  will 
represent  the  function,  and  the  simple  bodies 
will  correspond  to  its  determinate  values." 
The  writer  adds  that,  on  this  theory,  a  (sup- 
posed) simple  body  might  be  destroyed,  but  not 
decomposed ;  and  that  several  systems  of  simple 
bodies  mi^ht  be  produced  from  the  same  ele- 
ment. FmaUy,  he  alludes  to  his  conception  of 
"  matter  as  fondamentally  one,  though  multi- 
form in  its  appearances,  and  such  that  none  of 
its  manifestations    can   be    regarded    as  the 

'  *  Sot  VUomtiit,*  pp.  16  j,  164.        t  Ibid,  pp.  165. 166. 
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necessary  Btarting-point  of  all  the  others, 
etc."* 

These  observations  make  it  clear  that  the 
authors  thought  it  possible  that  all  forms  of 
matter  might  be  in  reality  one.  It  might, 
indeei,  have  been  inferred,  nrom  the  fact  that 
the  elements  differ  in  no  general  respect  from 
ordinarycompounds — acircumstance  whichren- 
ders  their  nsually  separate  classification  a  very 
illogical  proceeduLg — and  from  the  obviously 
almost  serial  gradation  which  exists  between 
them  when  properly  arranged,  as  well  as  from 
their  mutual  similarities  being  more  remark- 
able than  their  differences,  that  they  might  all 
be  very  well  composed  of  only  one  or  two 
primitive  substances.  But  this  special  ques- 
tion relates  rather  to  the  results  classified 
under  the  name  of  isomerism  than  to  the 
causes  of  isomerism  itself;  and  we  must  be 
careful  not  to  confound  these  two  subjects, 
which  are  perfectly  distinct.  It  may,  I  think, 
be  securely  said  that,  quite  independently  of 
the  phenomena  of  isomerism,  we  have  no  suf- 
ficient grounds  to  admit  that  matter  is  com- 
posed of  any  large  number  of  prime  factors; 
and  the  logical  position  is,  of  course,  to  accept 
on  more  than  is  proved.  But,  even  if  our 
world  actually  consisted,  in  ultimate  analysis, 
of  many  absolutely  different  materials,  it  would 
still  be  competent  to  the  chemical,  luminous, 
electric,  or  any  other  form  of  energy,  acting  in 
concert  or  alone,  with  this  or  that  mtensity,  on 
a  given  simple  substance,  to  produce  from  that 
single  source  as  many  appearances  of  essential 
dinerence  as  are  presented  to  us  by  ordinary 
chemical  bodies. 

I  reeard  isomerism  as  brought  about  by  the 
polar  distribution  of  various  forces,  two  at  least 
taken  together,  in  such  a  manner  that  radicles, 
and  therefore  substances  in  the  free  state, 
acquire,  without  disturbance  of  their  com- 
positic^n,  the  permanent  impression  of  opposite 
nmctions.  We  ought  first,  therefore,  to  mquire 
into  the  qualities  of  radicles  with  respect  to 
various  forces;  and,  secondly,  into  the  mode 
whereby  those  qualities  were  originally  induced. 
The  problem  of  isomerism  may  be  stated  as 
follows: — Under  what  conditions  of  action  do 
forces^  effect  a  faced  aUeraUon  in  one  or  more 
functions  of  radicles  7  Isomerism,  indeed,  is 
finally  tMilved  into  a  particular  case  of  the 
action  of  those  very  forms  of  energy  which  pre- 
side over  the  formation  of  all  substances  what- 
soever. 

It  waa  not  altogether  without  reason  that 
Herakleitus,,xhe  fundamental  conception  of 
whose  philosophy  seems  to  have  been  a  self- 

♦J^t?*?,  Mwjlier  hjrpotheni  in  tlie  Mme  direction,  see  Qxaham 
PbiL  Mag.'  [4],  zm,  8x. 


infolded  circuit  or  series,  compared  all  things 
to  a  river,  which  traverses  the  land,  is  involved 
in  the  ocean,  and  thence  distils  upon  its 
primitive  source ;  whose  obvious  character  may 
DC  for  ever  the  same,  while  its  minute  phe- 
nomena are  subjeob  to  eternal  change.  For 
the  just  aim  of  science  is  at  generic,  not 
at  specific,  acquir«nents ;  in  proportion  to 
our  real  s^vance  Te  must  desert  iudividual 
mutations  for  the  permanence  of  type  and 
series. 

LABORAfORY   NOTES. 

.    ^Preparaiion  of  pure  Nitrite  of  Potash. 

HAViira  recently  hd  occagion  to  prepare  pnre 
nitrite  of  potaah,  I  haiB  tried  various  methods,  and 
find  the  following  to  b<  the  easiest,  and  also  to  yield 
a  perfectly  pore  proditt.  I  first  prepare  nitrite  of 
arnyl  by  saturating  amflic  alcohol  with  nitrous  acid 
evolved  from  arsenionf  and  nitric  acids;  the  crude 
product  so  obtained  iswashed  with  aqueous  caustic 
potash,  dried  and  distilld,  rejecting  everything  which 
comes  over  above  100  i.  For  every  five  parts  of  this 
ether,  I  dissolve  two  <f  caustic  potash  in  alcohol  of 
about  80  per  cent.  (If  methylated  spirit  is  used,  it 
should  be  distilled  fi^m  caustic  potash  previously.) 
This  solution  is  then  nixed  with  the  nitrite  of  amyl 
and  the  mixture  gently  Warmed  for  about  an  hour;  an 
abundant  precipitate  ^  pure  nitrite  of  potash  id 
formed.  The  liquid  is  allowed  to  cool,  the  nitrite 
filtered  off  and  washed  frith,  alcohol,  pressed  between 
folds  of  blotting-paper  and  dried  in  the  water-bath. 
The  chief  points  needing  attention  in  the  foregoing 
preparation  are  not  to  ase  excess  of  caustic  potash  in 
decomposing  the  ether,and  to  use  freshly  prepared 
solution  of  potash  in  ftloohol.  The  above  process 
doubtless  sounds  compliiated,  but  I  know  of  no  other 
which  fiirnishes  chenwsdUy  pwre  nitrite  with  so  little 
trouble. 

£.  T.  CfiAPlCAK. 

On  the  Action  of  ike  Alkaline  Chlorates  on 
ierfOHS  Salts, 

A  considerable  quantity  of  hydrated  peroxide  of 
iron  being  required,  I  endeavoured  to  procure  it  by 
boiling  sulphate  of  iron,  carbonate  of  sodium,  and 
chlorate  of  potassium : 

6FexS04  +  6NatC0i  +  tUxO  +  KClOj 
=  3Fe40j,  2HzO  +  6NaaS04  +  KCi  4-  6C0». 

Although  a  slight  excess  of  the  chlorate  had  been 
used,  I  found  that  instead  of  peroxide  the  hydrated 
magnetic  oxide  was  thrown  down. 

In  more  carefully  conducted  experiments  afterwards 
performed  with  pure  materials,  I  found  the  following 
phenomena  were  evinced.  In  these  cases  a  solution 
of  ammonia  was  used  in  place  of  the  carbonate  of 
sodium. 

(i)  If  the  chlorate  and  ferrous  salt  are  boiled 
together  a  ferric  salt  is  produced.  The  same  reaetion 
iiy  of  wane,  evinoed  if  the  BolutioBS  are  acidulated. 
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Jn  the  first  case  a  huae  lalt  is  thiown  down,  from 
ilie  deficiency  of  acid  present^  but.  the  oxidation  ia 
complete. 

(2)  If  a  small  quantity  of  ammonia  be  added  (not 
necessarily  is  equivalents),  the  deposition  of  the 
magnetic  oxide  is  at  once  determined,  nor  will  any 
amount  of  boiling  bring  abont  any  ftirther  reaction 
between  the  iron  oxide  and  the  chlorate. 

As  regards  the  decompodtion,  a  precipitate  of 
magnetic  oxide  agreeing  nearly  with  the  formula 
Fe^4.3HtO  was  procnred,  and  the  chlorine  from 
2*45  grains  of  chlorate  of  potasnun  was  proportioned 
as  foUows : 

Chlorine  present  as  chloridefl      '497 
„       combined  with  oxygen  'a  1  s 

Total  d.    .    •    .    709  (Theory.  710) 

The  oxygen,  combined  with  part  of  the  chlorine, 
was  determined  by  a  standard  iron  solution,  but  it 
seemed  to  be  variable  and  to  depend  upon  the  amount 
of  boiling  and  other  drcumstancei  to  wluch  the  mixture 
had  been  exposed;  but  in  no  case  was  a  perchlprate 
formed,  as  might  be  imagined.  The  reaetion  under  the 
circumstances  mentioned  in  the  second  experiment 
seemed  to  consist  only  of  a  partial  decomposition  of  the 
chlorate,  as  some  of  this  salt  yitm  remaming  in  solu- 
tion. It  is  curious  that,  as  partial  decomposition  was 
determined  by  the  relative  pro]X»tion  of  base  to  adds, 
that  a  similar  decomposition  vas  &ot  got  on  boiling 
chlorate  of  potassium  and  neutral  sulphate  of  iron 
together — the  result  being  a  mixtare  with  an  abnor- 
mal bancity.  A  third  experiment  will  be  tried  to 
determine  the  point  at  which  tUs  reaction  is  pro- 
duced. 

C.  X  C.  TiCHBOBKl. 


EDITORIAL  NOTES. 

THE   BRITISH    MUSEUM    READING 

ROOM. 

The  Britisli  Maseam  Beafing  Boom  may  in 
eom.e  sort  be  considered  ih.^  literaa^  home  of 
the  London  student.-  Here  le  may  come  daily 
and  sit  at  his  ease  and  read  ap  any  oabject  he 
chooses,  firom  Ajasyrian  weights  and  measures 
to  comic  literature.  For  evey  worker  with  the 
pen  there  is  warmth  in  winter,  pleasant  cool- 
ness in  summer,  lights  ease^  and  comfort  at 
all  times ;  tiie  rarest  of  matnscripts  and  the 
most  expeDBire  and  scarce  bodes  are  bix>ught  to 
him  by  civil  attendants,  and  if  his  researches  do 
not  can7  him  veiy  deeply  into  the  subject  upon 
which  he  is  workmg,  he  nas  within  reach  of  his 
hand  a  ma^pificent  libraiy  ol  reference.  It  is 
of  this  portion  of  the  treasures  of  Great  Bussell 
Street  that  we  wish  more  particularly  to  speak. 
The  most  cnrsoiy  examination  of  the  shelyes 
deyoted  to  bo^  of  reference  on  diemistry 


and  the  allied  sciences  will  show  a  yery  lament- 
able  deficiency  in  works  that  are  absolutely 
necessary  to  the  chemical  student  of  the  pre- 
sent day.  By  the  term  chemical  student  we  do 
not  mean  so  much  those  who  are  about  to 
make  oni-  great  science  their  life-study,  but 
rather  the  ordinary  student  who  is  readmg  up 
for  his  degree  in  arts  or  medicine,  or  the  as- 
pirant to  any  of  those  numerous  goyemment 
ap^intments  which  necessitate  a  more  or  less 
intunate  knowledge  of  the  principles  and  prac- 
tice of  chemistry.  A  list  of  some  of  the  books 
on  the  shelyes  will  show  that  our  complaints 
are  not  ill-founded. 

JSlemerUa  cf  CkemUtry. — Qraham,  184a  and 
1850-58;  Turner,  1847;  Brande,  1848;  Stock- 
hardt,  1852 ;  Berzelius,  1829-33. 

Duj^ionarfes.— Aildn,  1807;  Brande,  1853; 
Nicholson,  I795»  Klaproth,  1810. 

IfisceZZansotts.— Donoyan,  1833 ;  Front,  1855; 
Liebig's  'Agricultural  Chemistry,'  1847;  iSe- 
big's  'Animal  Chemistry/  1846;  Noad's  'Ana- 
lysis,' 184B. 

On  the  other  hand,  scientific  periodical  litera- 
ture, which  is  really  of  little  or  no  use  to  the 
student,  is  most  diligently  looked  afbsr.  The 
'  Philosophical  Transactions,'  ihe  two  Philoso- 
phical Magazines,  the  'Quarterly  Journal  of 
Science,'  the  '  British  Association  Reports/  the 
Freneh '  Comjptes  Rendua,'  and  many  other  pub- 
lications of  a  similar  nature,  are  placed  upon 
the  shelyes  almost  as  soon  as  they  are  pub- 
lished. In  applied  chemistry  we  haye  the  last 
edition  of  Ure's  excellent  dictionary  edited  by 
Mr.  Bobert  Hunt,  and  Watts  and  Richardson^ 
'Chemical  Technolo^.'  The  Reports  of  the 
Juries  for  the  Exhibition  of  1863  naye  not  yet 
made  their  appearance,  although  fiye  years 
nearly  haye  dapsed  since  their  publication. 
The  '  Proceedings  of  the  Royal  and  Chemical 
Societies'  ought  also  surely  be  upon  i^e 
shelyes. 

Will  the  principal  librarian  and  his  able 
colleagues  taSce  it  m  good  part  if  we  point  out 
a  few  of  the  books  which  might  well  supplant 
some  of  the  antique  yolumes  at  present  placed 
before  the  puzzled  student  as  books  of  refer- 
ence? Pirst  and  foremost  on  the  list  will 
stand  the  last  edition  of  Miller's  'Elements.' 
The  works  of  Pownes,  Hofinann,  Williamson, 
Gralloway,  Presenius,  Prankland,  Bloxam,  and 
Roscoe,  are  all  simply  desideraia.  Watts's 
'Dictionary  of  Chemistiy/  now  in  course  of 
publication,  could  hardly  be  dispensed  with, 
while  in  foreign  literature  Qmelm,  Gerhardt, 
Laurent,  Kelral6,  Berthelot,  and  Wurtz,  are^ 
quite  as  necessary  to  the  student  as  the  works 
already  cited. 

We  trust  most  sincerely  that  the  officialB  of 
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the  British  Museum  Library,  of  whose  courtesy 
and  painstaJdiig  idnctness  we  have  personally 
experienced  so  many  instances,  will  not  think 
that  the  remarks  we  have  made  hare  been 
prompted  by.  a  captions  or  firalt-finding  spirit. 
We  are  sore  that  they  will  agree  with  ns  that 
to  place  as  many  facilities  as  possible  in  the 
way  of  the  hardworking  stndent  is  simply  to 
confer  a  benefit  on  the  community  at  large. 
Indeed,  it  is  the  principle  that  they  themselyes 
hare  taught  so  practically.  These  {^tlemen, 
with  their  lao^  and  intelligent  tlcws,^  have 
giyen  us  the  noblest  students'  library  in  the 
world,  and  every  literary  man  who  has  entered 
^e  glass  doors  of  the  largest  reading-room 
erer  built  has  found  am^le  cause  to  bestow  on 
them  unstintinsly  and  smcerely  the  high  meed 
of  pnuse  to  which  their  successful  exertions 
entitle  them.  If,  therefore,  we  have  taken 
upon  ourselves  to  point  out  a  little  dusty 
comer  in  the  library,  we  trust  they  will  give 
us  credit  for  no  intention  other  tmm  that  of 
wishing  to  see  ^e  British  Museum  Library  of 
Beference  kept  in  a  state  of  the  highest  effi- 
ciency. 

INTERNATIONAL  BANQUET  AT  PARIS. 

Ths  chemists  and  physicists  of  IVance  are 
determined  that  their  foreign  brethren  who 
have  been  attracted  hj  the  Exhibition  shall 
not  quit  Paris  with  inadequate  notions  of 
Frendi  hospitality.  Many  of  the  eminent  men 
who  were  our  guests  in  1862  have  eagerly  seized 
the  opportunity  of  showiujg  us  how  gracefully 
ihej  can  perform  the  duties  of  hosts,  and  the 
dinner  at  the  Gafi^  Oorazza  on  Monday  evening 
proved  a  splendid  sequel  to  the  memorable 
banquet  at  tke  Trafalgar. 

Our  Paris  correspondent,  who  was  one  of 
the  entertainers,  has  sent  us  the  following  in- 
teresting particulars  respecting  this  great 
gathering  of  scientific  men : 

The  JSosfa.— Baiard,  BamJ,  Ed.  Becquerel, 
Berthelot,  Bourtron,  Boussingault,  Bouys, 
Bussy,  Oaventon,  OhanconrtoiB,  Ohevreul, 
Cloez,  Dagnin,  Daubraie,  Debray,  De  MUly, 
Deedoizeau,  Deville,  Dorveau,  Dubrunfaut, 
Dumas,  Eoucault,  Fourcade,  Premy,  Priedel, 
A.  Girard,  G.  Qirard,  Gobelet,  Grandeau,  Ear- 
marsch«  £uhlmann,  Ladenburg,  Lamy,  Le 
Blanc,  Lecanu,  Marguerite,  Mengon,  Mial,  Mo- 
tard,  Kickl^  Oppcmheim,  Payen,  JPeligot^  E. 
Pelouze,  Pog^ale,  Pouillet,  Beboul,  Renault, 
Salet,  Serbat,  Baron  Th6nard,  Thenard,  Wurtz. 
(Professor  Deville  could  not  be  present  at  the 
dinner  in  consequence  of  a  severe  domestic 
affliction,  and  M.  Ohevreul  was  unfortunately 
too  ill  to  take  part  in  the  festivities.) 


The  QuesU, — Andraijeff,  Bauer,  Beck  (Oopen- 
haffen).  Beck  (Wurfcemburg),  Bimlutum, 
Bmley,  Orace  Calvert,  Ohandelon,  Danielsen, 
De  Cabral,  De  U  Bive,  De  la  Eue,  Dove, 
Fehling,  IVankland,  Pritzsche,  Hansenclever. 
Hofmann,  Sterry  Hunt,  Jacobl,  Sir  Robert, 
Kane,  Eekul^,  Hebig,  Maffnus,  Martins, 
McLeod,  Mendelej«ff,  Hugo  Miiller,  Odling, 
Olahausen,  PlayfaTt  D.  S.  Price,  Bichter, 
Boscoe,  Schrotter,  Biemems,  Laurence  Smith, 
Steinbeiss,  Stoeltzd,  Tyndall,  Yarrentrapp, 
Oount  Villa-Mayor,  Vogel,  Wagener,  Wank* 
hn,    Wartmann,    f^eatstone,     Wiedemann, 

M.  Dumas,  the  President,  proposed  as  a 
toast  "  The  English  chemists  and  physicists,'' 
and  stated  that  t)eir  Oontinental  brethren 
would  never  forget  their  hospitality  in  1862. 

Dr.  Lyon  Playf  lir  rejjlie^  and  gave  "  The 
French  chemists  ani  ph^icists." 

M.  Balard  theniuvited  the  company  to 
drink  to  the  healtl  of  Liebig,  as  the  repre- 
sentative of  G^ermsa  science,  a  great  writer, 
and  a  great  chemiit. 

Baron  Liebig,  in  respondinjf  to  the  toast,  re* 
ferred  to  his  first  viit  to  I^aris  m  1833.  Though 
he  was  then  but  nketeen  he  was  received  in 
the  kindest  manisr  by  Gki^y  Lussac  and 
Thenard,  and  by  the  former  his  first  paper.  On 
Fuhn/iTwies,  was  submitted  to  the  Academy. 
French  chemists  hai  been  his  masters,  and  he 
had  always  found  {hem  lus  friends.  Liebig 
concluded  his  speecl^by  proposing,  as  a  solemn 
toast,  "  The  mem<ry  of  Gay  Lussao  aJid 
Thenard." 

Dr.  Hofmann  thm  proposed  the  health  of 
Ohevreul  as  Presideit  of  the  Academy. 

M.  Dumas  answelBd  this  toast  by  reading  a 
letter  from  his  frieifl,  explaining  his  unavoid« 
able  absence  and  eityressuur  his  warm  feelings 
towards  foreign  cheiiists.  Before  sitting  down 
M.  Dumas  toasted  the  rising  veneration  of 
chemists,  and  announced  that  tne  Dinner  Oom- 
mittee  had  secured  the  rooms  in  which  they 
were  seated  for  tbe  use  of  foreign  chemists  and 
physicists  during  the  Exhibition. 

As  many  of  our  readers  will  visit  Paris  while 
the  Exhibition  is  open,  we  have  much  pleasure 
iu  callinff  tiieir  attention  to  this  eenerous  pro* 
vision  of  the  French  chemists.  The  rooms  wiU 
be  open  every  Monday,  Wednesday,  and  Friday 
evening,  to  every  foreign  chemist  or  physicist 
who  may  present  his  cturd. 

The  address  is  Douis'  Oaf<§  Oorazza,  Palais 
boyaL 

We  are  glad  to  find  that  the  London  Ohe« 
mical  Society  was  so  well  represented  at  the 
dinner.  The  President,  two  Vice-presidents, 
the  Secretary, the  Foreign  Seoretaty.and  several 
FellowB,  were  among  the  guests. 
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LFTEIUTURE. 

KUHNE*S   PHYSIOLOGICAL  CHEMISTRY. 

Lehfbuch  der  Phwiologischen  Chemie  von  Dr, 
W.  Kuhne,    Xief.  i,  2.  .  Leipzig,  1866. 


"I  AM  nochemidt;  you  are ao  physioloj 
were  the  words,  we  belieye,  made  nse  of  hj  Mole- 
Bchott  in  one  of  his  spirited  polemics  against 
liebi^.  They  were  meant  to  convey  the  idea 
that  the  chemist  is  as  much  out  of  his  province 
in  attemptipg  to  solve  physiological  problems 
as  is  the  physiologist  when  he  o£fers  contri- 
butions to  the  science  of  pare  chemistry.  The 
sentiment,  however,  laying  aside  the  tempta- 
tions off(^red  by  the  epigrammatic  form  in 
which  it  is  expressed,  is  not  one  likely  to  gain 
immediate  or  general  acceptance.  To  say 
nothing  of  the  number  of  distinguished  chemists 
who  started  in  life  or  even  pas^  their  lives,  if 
not  as  physiologists,  at  least  as  members  of  the 
medical  profession,  no  one  can  fail  to  be  struck 
with  the  fact  that  some  of  the  chief  epochs  in 
the  advance  of  physiological  science  have  been 
marked  by  the  discoveries  of  pure  chemists. 
Lavoisier  was  a  chemist;  and  yet  the  united 
labours  of  all  the  physiolcgistB  of  the  present 
century  have  hardly  done  ai  much  for  the 
science  of  life  as  was  done  \y  the  immortal 
memoir  on  "  The  changes  whicu  air  undergoes 
during  the  respiration  of  animals."  Liebig  is 
no  physiologist,  says  Molesch^tt  j  and  vet,  with 
all  respect  to  the  distingcdthea  professor  at 
Turin,  the  works  that  bear  the  name  of  Mole- 
schott  have  bardlv  given  that  impulse  to  the 
physiolosy  of  food  and  nutrition  which,  be  the 
theories  he  advanced  right  or  wrong,  has  been 
given  by  the  researches  of  the  former  professor 
of  Giessen.  Hardly  a  year  passes  m  which 
some  chemist  out  of  the  fulness  of  his  abundance 
does  not  throw  out  some  truth  to  the  hungiy 
physiologist.  A  chemist  or  &  physicist,  ind^d, 
if  lie  be  a  man  of  reputation,  nas  merely  to 
float  a  physiological  idea  ^th  his  name^  and 
it  wiQ  swim  buoyantiy  along  iU  the  meandering 
streams  of  physiological  and  medical  literature. 
Nor,  pace  Moleschott,  is  it  at  all  easy  to  mark 
out  the  line  at  which  chemistry  ends  and  phy- 
siology be^ns.  If  you  were  to  take  away  from 
the  scaffolding  of  physiology  die  poles  of  physics 
and  the  ropea  or  chemistry,  there  would  pro- 
bably be  left  hardly  anything  more  than  a  few 
broad  planks  and  a  considerable  amount  of 
dust,  if  you  removed  from  the  last  edition  of 
Dr.  Carpenter's  *  Principles  of  Physiology' 
everything  that  either  has  been  done  or  might 
have  been  done  by  men  whose  forces  were 
entirely  confined  to  chemistry  or  to  physics, 
that  portentously  bulky  volpme  would  speedily 


be  reduced  to  a  portable  even  if  not  to  a  read- 
able size. 

At  the  same  time  it  must  be  confessed  that 
there  has  g^own  up,  especially  during  the  last 
twenty  or  tiiirty  years,  a  department  of  science 
8ui  generis,  which  is  by  no  means  pure  chemistry, 
and  certamly  not  pure  physiology — ^which  has, 
to  some  extent,  methods,  aims,  and  cultivators 
of  its  own,  and  which  has  generally  borne  the 
name  of  physiological  chemistry.  If  we  might 
f  oUow  the  example  of  chemical  nomenclature, 
which  has  changed  chloride  of  sodium  into 
sodic  chloride,  we  would  say  that  our  science 
would  be  correctiy  described  as  chemical  physio- 
logy. Like  sodic  chloride,  it  is  a  compound  in 
which  the  qualities  of  the  constituents  are 
mutually  obscured.  It  is  neither  wholesome 
chemistry  nor  wholesome  physiology;  or,  to 
change  the  metaphor,  it  is  not  a  region  of 
plain  sailing  either  for  the  chemist  or  for  the 
physiologist.  The  physiologist  who  attempts 
to  penel^te  it,  often,  as  in  several  notable  m- 
stances,  founders  upon  a  (to  him)  hidden  chemi- 
cal rock ;  the  chemist,  perhaps,  equally  often  suf- 
fers shipwreck  from  lack  of  physiological  ballast. 

In  the  ordinary  text-books  of  physiology  the 
amount  of  true  chemistry  might  be  compared 
with  Falstaff's  halfpennyworth  of  br^d  were 
it  not  for  the  reluct^ce  one  feels  in  comparing 
the  remainder  of  wha.t  is  written  to  so  gener- 
ous a  thing  as  sack.  The  special  manuals  of 
physiologic^  chemistry,  on  the  other  hand,  if 
they  are  not  conspicuous  for  the  brilliancy  of 
their  chemical  views,  are  at  least  remarkable 
for  the  amount  of  purely  chemical  detail  which 
they  contain.  In  the  well-known  work  of  the 
praiseworthy  Lehmann,  for  instance,  a  venr 
large  proportion  of  the  space  is  taken  up  with 
matter  which  mi^ht  readily  be. found  in  any 
text-book  of  chemistiy;  and  the  same  remark 
applies  with  stiU  greater  force  to  the  '  Am'mnl 
QiemistiV  of  Grorup-Besanez.  Thewriters  seem 
to  have  thought  that  if  any  substance  forms  a 
natural  constituent  of  the  animal  body,  eveiy- 
thing  that  can  be  said  about  it  may  fairly  be 
intr^uced  as  physiological  chemistry.  Hence 
their  books  -present  in  great  part  the  appear- 
ance of  a  collection  of  brief  chapters  extracted 
from  some  chemical  work.  If  it  be  said  that 
they  wrote  for  readers  ignorant  of  chemistry, 
and  that  therefore  they  were  obliged  to  go  into 
chemical  explanations  and  descriptions  in  the 
same  way  that  some  writers  of  chemical  text- 
books feel  called  upon  to  include  in  their  volumes 
a  small  treatise  on  physics,  we  may  reply  that 
at  the  present  day  such  a  course  is  both  uncalled 
for  and  injurious.  Before  any  one  attempts  to 
unravd  tiie  chemical  problems  of  the  animal 
body,  he  ought  at  least  to  have  made  himself 
acquainted  with  the  chemical  nature  and  proper- 
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ides  oi  snch  bodies  as  oxygen,  kreadn,  albumm, 
etc.  He  ought  to  start  from  a  fair  chemical  basis. 

We  say  advisedly  "  chemical  problems,"  be- 
cause physiological  chemistry  is  not  an  ab- 
stract science,  and  its  true  cultivators  have  no 
ambition  to  establish  general  laws.  It  is  merely 
a  mass  of  concrete  problems  which  have  to  be 
solved,  of  special  cases  and  instances  which 
have  to  be  explained  by  the  help  of  general  and 
special  chenucal  knowledge.  The  conversion 
of  food  into  flesh  and  blo^  is  just  a  fip-oup  of 
such  concrete  problems,  the  respiratory  function 
is  another,  the  oxidation  of  flesh  and  blood 
leading  to  the  development  of  actual  ener^  is 
a  third.  A  text-book  of  physiological  chenustiT 
oueht  to  take  these  and  other  groups  in  hand, 
and  to  treat  them  as  particular  problems,  re- 
quiring a  particular  and  concentrated  appli- 
cation of  certain  parts  of  chemical  knowledge. 
There  ought  to  be  neither  irrelevant  chemical 
discussions  nor  vain  enunciations  of  so-called 
biological  laws.  If  a  problem  is  pronounced 
not  only  imsolved  but  incapable  of  solution 
through  chemistry,  then  the  matter  is  removed 
from  Sie  domain  of  physiological  chemistry  and 
becomes  part  and  parcel  of  physiology  properly 
so-called. 

'  It  is  a  great  merit  in  Dr.  Kiihne's  work  that 
he  does  not  lead  his  reader  through  a  gallery  of 
chemical  pictures,  arransed  in  alphabeticalorder, 
but  at  once  plunses  them  into  the  chemical 
problems  of  living  oeings.  He  begins  with  the 
action  of  saliva,  traces  out  the  changes  under- 
gone by  food  in  becoming  part  of  the  living 
body,  and  investigates  tne  causes  of  those 
changes.  He  then  goes  on  to  consider  the 
chenucal  phenomena  of  the  tissues  and  fluids, 
and  the  nature  of  that  chemical  equilibrium 
which  obtains  in  ^  all  living  structures ;  and, 
finally,  in  the  third  part,  which  is  not  vet 
published,  will  examine  the  relationship  exist- 
ing between  waste  products  and  vital  materisd, 
and  the  chemical  arrangement  by  which  the 
former  are  ejected  in  the  most  convenient 
manner  from  the  organism. 

Anything  coming  from  Dr.  Kiihne  is  sure  to 
embrace  the  very  latest  results^  and  to  bear  the 
mark  of  an  original  mind;  and  the  present  work, 
if  anything,  is  too  original  and  too  new,  too 
much  confidence  being,  perhaps,  given  to  new 
views  and  new  researches  which  have  not  as 
yet  had  the  opportunity  of  bearing  the  test  of 
time.  Those  who  have  hitherto  been  content 
with  Lehmann  will  doubtless  be  somewhat 
aggrieved  at  the  demolitions  and  reconstruc- 
tions that  have  been  going  on  in  physiological 
chemistry  during  the  mst  dozen  years ;  but  the 
book  is  written  in  a  light  and  even  piquant 
style,  and  if  such  persons  read  it  at  Sn  they  { 
will  read  with  pleasure  as  well  as  with  profit.  *  { 


PARIS  UNIVERSAL  EXHIBITION. 

CLASS  XLIV. — CHEMICAL  PRODUCTS. 

BY 

C.  W.  QUIN,  F.C.S., 

SuperinttHdetU  qf  ike  CUmxcal  Classes  qf  tJU  ItUsrntiUoHai 
BxMtUiM  nf  1861. 

PabiS;  April  22. 

To-DAT  is  the  first  lay  that  the  Exhibition  build- 
ing has  at  all  been  llled.  Being  in  some  sort  a 
public  holiday,  streamaof  people,  mostly  of  the  work- 
ing class,  have  flocked  bto  the  building  until  it  has 
become  quite  inoonyenjently  crowded.  To  all  intents 
and  purposes,  everjthilg  may  be  sud  at  last  to  be  in 
decent  order.  It  is  tue  that  Spain,  Greece,  and, 
above  all,  laggard  Ital^  are  still  a  good  deal  behind- 
hand; but  even  these  sluggish  countries  have  ap- 
parently been  shamed  kito  showing  a  little  unwonted 
activity  in  these  latir  days.  The  collection  of 
Spanish  minerals  seemi  to  be  very  fine.  They  are 
also  legibly  numbered  and  named,  the  omission  of 
which  caused  the  min#alogical  display  in  1862  to  be 
quite  useless.  Therel  is  a  very  fine  collection  of 
Prussian  minerals,  ^entificaUy  arranged  by  Dr. 
Wedding,  of  Bonn.  Those  who  remember  the 
splendid  series  arranged  by  this  gentleman  in 
1862  will  scarcely  b«  surprised  to  hear  that  the 
present  display  is  still  more  complete.  The  potash 
minerals  fi^)m  Stassfurt  will  also  attract  a  large 
amount  of  attention,  bdkh  firom  the  manufacturer  and 
the  man  of  science.  The  discovery  of  bromine  in  the 
mother-liquors  of  the  Stassfurt  works  is  another 
deeply  interesting  fact  By  the.  way,  while  on  the 
subject  of  Prussian  mberals,  may  one  inquire  after 
the  fate  of  the  collectbn  arranged  by  Dr.  Wedding 
in  1862  ?  It  was  fir4  offered,  we  believe,  to  Sir 
Roderick  Murchison  foe  the  Ckological  Museum,  but 
for  some  unaccountable  reason  it  was  refused  by  that 
gentleman.  It  was  thea  offered  to  the  authorities  at 
South  Kensington,  wh(^  being  omnivorous,  of  course 
accepted  it,  and  have  kbpt  li  perdu  ever  since. 

The  mineral  products  of  Austria  are  of  surpassing 
excellence.  Although  few  in  number,  as  compart 
with  the  Prussian  collection,  they  are  of  great  m- 
terest,  and  show  that  the  mineralogical  resources  of 
that  great  empire  are  almost  infinite.  Portugal  ex- 
hibits a  small  but  valuable  collection  of  ores.  Greece 
does  the  same— only  in  the  catalog^ie,  however,  at 
present.  The  Italian  minerals  s^  still  nnarranged, 
having  been  placed  in  open  shelves,  exposed  to  all  the 
dust  of  the  building,  without  any  labels  or  numbers, 
or,  indeed,  anything  to  indicate  whence  the  specimens 
come  or  what  they  are.  It  need  hardly  be  said  that 
Sweden  and  Korway  keep  up  their  ancient  minera- 
logical fame.  Their  collection  of  iron  ores  is  par- 
ticularly  complete  and  interesting.  Russia,  too, 
exhibits  well  and  largely.  The  Imperial  Mint  shows 
platinum  and  its  ores  in  a  series  of  specimens  that 
will  require  a  long  and  diligent  examination.  Car- 
dinal Altieti  shows  a  choice  selection  of  Roman 
minerals  fiK>m  the  UniTenBity^ectioiu  TheTorkiBh 
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stiU  in  ocmfiiBion ;  bat  judging  from  the 
catalogne,  it  ought  to  be  good.  Ovr  own  ooUeetion 
of  minerals  is  disg^raoefnlly  poor.  Sorely,  if  Spain, 
Greece,  and  Tarkey,  think  it  worth  their  while  to 
show  their  mineral  prodnctions,  we  might  do  the 
aame !  The  only  minerals  we  attempt  to  show  are 
coal  and  iron  ores,  and  the  latter  are  only  exhibited 
as  iUnstrative  of  the  mannfactore  of  iron.  How  is  it 
that  in  1862,  in  spite, of  all  the  pains  taken  by 
Mr.  Bobert  Hunt  and  his  colleagues,  the  collection 
of  minerals  exhibited  was  flo  wretchedly  arranged 
and  shown  ?  Are  mine-owners  so  jealous  of  each  other 
that  they  will  not  nnite  together  and  exhibit  a  syste- 
matic series  of  British  minerals  ?  Perhaps  if  a  clever 
mineralogist  and  indefatigable  worker,  like  Dr. 
Wedding,  of  the  Fnusian  depertment,  were  charged 
with  the  collection  and  arrangement  of  such  a  dis- 
play, we  might  be  able  to  take  our  proper  place  in 
Intemationsd  Exhibitions  as  the  first  mineral  pro- 
duong  country  in  the  world,  iastead  of  exhibiting  a 
few  isolated  spedmeus,  as  we  have  hitherto  done. 
Those  who  visited  the  Exhibition  of  1851  must  have 
admired  the  excellent  collection  of  iron  ores  displayed 
by  Mr.  Blackwell,  but  in  1862  no  one  appeared  to 
have  thought  it  worth  while  to  follow  that  gentle- 
man's very  good  example.  The  Frencl^^  minerals  are 
well  displayed,  but  naturally  they  are  comparatively 
few  in  number. 

Continuing  our  examiuation  of  the  collection  of 
British  chemicals,  the  next  products  that  come  under 
oousideration  are  borax  and  Rochelle  salt.  Of  these 
the  former  is  exhibited  by  Messrs.  Howards  and  Sons, 
our  chief  manufacturers  of  that  sajtj  and  the  latter 
by  Messrs.  Howards  and  Huskissoiis.  The  Rochelle 
salt  shown  by  both  these  firms  is  it  large  and  almost 
perfect  crystals.  The  former  finn  show  the  raw 
material  from  which  borax  is  made,  also  some  very 
perfect  crystals  of  boric  acid.  Some  years  ago  there 
was  an  importation  made  into  England  of  the  mineral 
known  as  hayesine  or  hydroborocalcite,  which  pro- 
mised to  replace  tinkal  and  the  Italian  crude  boric 
acid  in  the  manufacture  of  this  valuable  salt.  Borax 
from  this  material  was,  we  believe,  made  in  notable 
quantities  by  Messrs.  Gaskdl  and  Deacon,  and  ex- 
hibited by  them  in  1862,  but  as  none  from  this 
flource  has  made  its  appearance  in  the  English  de- 
partment in  1867,  we  must  concltde  that  the  manu- 
facture lias  ceased,  or  at  any  rate  declined.  Possibly 
the  near  proximity  of  Italy  as  cdnpared  with  Peru 
—the  country  in  which  hayesine  ii  found — ^may  have 
something  to  do  mth  this;  but  as  hayesine  is,  we 
believe,  simply  dug  out  close  to  the  surface  of  the 
earth,  and  as  the  Italian  boric  acii  is  a  manufactured 
Article,  we  would  have  thought  fhat  the  advantage 
would  have  remained  with  the  PefuviaH  product. 

A  few  gross  ammonia  products  are  shown.  The 
sulphate,  muriate,  and  carbonate,  receive  representa- 
tion at  the  hands  of  Messrs.  Chanoe,  of  Birmingham. 
No  one  eke  appears  to  exhibit  either  of  these  com- 
pounds. 

Of  potassium  salts  there  are  also  but  few.  Huskissons 
show  some  bicarbonate  of  potash  in  splendid  crystals. 

In  alaminiom  oompoun^  we  have  only  a  few  speci- 
menfofatmn.    One  bi  good  eryvtali,  bat  a  great  deal 


damaged,  is  from  the  Hurlet  and  Campsie  Company, 
who  also  exhibit  two  fine  masses  of  crystals  of  red 
and  yellow  prnssiate  of  potash.  The  crystals  of  red 
prussiate  and  alum  are  somewhat  knocked  about, 
but  such  accidents  as  these  can  only  result  from  im- 
proper packing.  Two  exhibitors  of  alum  have,  for 
some  reason  or  other,  simply  deposited  their  crystals 
on  rough  deal  stands,  and  have  gone  suUcily  away, 
leaving  them  nncleaned  and  without  labels.  This 
kind  of  thing  should  really  not  be  allowed  by  those 
who  have  charge  of  the  class.  No  doubt  certain 
exhibitors  have  had  to  suffer  an  immense  amount  of 
ill-treatment  at  the  hands  of  M.  Mazaroz,  the  French 
Commission,  and  the  railway  companies,  but  that  is 
surely  no  reason  why  they  should  leave  their  pro- 
ducts untouched  and  go  away  in  a  fit  of  sulks,  like 
ill-tempered  children  who  cannot  get  exactly  what 
they  want.  One  exhibitor — we  wUl  not  mention 
names — whose  products  are  of  the  most  interesting 
description,  exhibits  an  empty  case,  bearing  an  in- 
scription to  the  effect  that  the  articles  he  sent  over 
were  all  damaged  in  transit,  and  that  when  he 
arrived  his  case  was  not  ready,  although  he  waited 
several  days.  The  first  contretemps  might  have 
been  avoided  by  proper  packing,  as  Messrs.  Burbidge 
Bargoyne  and  Squires'  specimen  of  peperine  ^l 
show.  The  delay  of  which  he  complains  need  not~ 
have  happened  had  he  employed  an  English  firm  to 
make  his  case  instead  of  a  French  one;  or,  if  the 
delay  did  occur,  why  did  he  not  send  fresh  specimens 
and  employ  a  trustworthy  agent  to  arrange  them  for 
him,  instead  of  pasting  such  a  confession  of  weak- 
ness on  his  empty  glass  case.  Ill-tempered  exhibitors 
should  recollect  that  when  they  join  in  an  exhibition 
they  form  part  of  a  body,  and  are  bound  in  honour  to 
do  as  others  do,  and  not  spoil  the  appearance  of  the 
class  by  allowing  their  cases  to  remain  empty. 

Mr.  Parkins  exhibits  a  magnificent  crystal  of 
yellow  prussiate  of  potash,  weighing  420  pounds. 
The  crystals  of  this  specimen  are  most  beautifully 
perfect,  and  are  another  instance  of  what  careful 
packing  will  effect.  Messrs.  Foot  and  Co.,  of 
Battersea,  exhibit  a  small  and  untidily  arranged  series 
of  specimens,  illustrating  the  manufacture  of  acetic 
acid.  It  is  true  they  have  an  absurdly  small  amount 
of  space  in  which  to  show  their  numerous  productf^ 
but  for  all  that  they  might  have  displayed  them  to 
much  more  advantage  than  they  have  done.  Have 
they  forgotten  their  ancient  cunning  of  1862,  when 
their  case  was  one  of  the  best  arranged  in  the  build- 
ing ?  Specimens  of  sulphate  of  magnena  are  shown 
by  Messrs.  Howards,  Huskissons,  and  Cork.  Sul- 
phate of  alumina  does  not  make  its  appearance  at  all. 
Are  we  to  judge  from  this  that  it  is  no  longer  used  P 
The  mineral  acids  are  represented  by  a  single  speci- 
men of  hydrochloric  acid  in  Messrs.  Huskissons'  case. 
It  is  shown  to  illustrate  a  process  invented  by  Mr. 
Isham  Baggs  and  patented  by  Messrs.  Huskissons, 
for  obtaining  the  commercially  pure  acid  of  a  specific 
gravity  exceeding  the  highest  in  the  market.  Two 
measures  of  ordinary  yellow  hydrochloric  add  are^ 
mixed  in  a  suitable  retort  with  one  measure  of  strong- 
(ul  of  vitriol  Sufficient  heat  is  generated  by  the 
mixture  to.  cause  hydrochloric  add  of  a  specific 
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gravity  of  1*210  to  pass  over  almost  perfectly  free 
from  iron  and  arsenic  The  advantage  of  obtaining 
an  acid  of  high  specific  gravity  may  not  be  very  great, 
but  a  process  for  obtaining  the  pare  acid  at  once  so 
easily  and  quickly  cannot  fail  to  be  of  the  greatest 
commercial  value.  Not  a  single  specimen  of  com- 
mercial bichromate  of  potash  is  exhibited. 

It  will  be  seen  from  what  has  been  written  above 
that  the  display  of  gross  chemicals,  upon  the  produc- 
tion of  which  the  chemical  manufacturing  greatness 
of  England  depends,  is  exceedingly  meagre.  The 
manufacturers  of  Lancashire  and  the  Tyne  have  not 
performed  their  duty  in  remaining  behind  as  they  have 
done.  All  the  more  honour  and  credit  to  those  who 
have  come  forward.  Possibly  the  defaulters  have  not 
been  sufficiently  worried  and  bullied  by  those  who  have 
had  the  getting  up  of  this  department.  The  British 
manufacturer  is  an  exceedingly  coy  and  difficult  being 
to  deal  with,  and  it  requires  a  ;fine  judgment  to  know 
whether  to  coax  or  to  bully  him.  In  exhibitions  like 
the  present  there  will  be  always  a  number  of  baking- 
powder  and  soda-water  makers  who  are  only  too 
glad  to  exhibit,  «s  a  good  and  cheap  advertisement, 
the  difficulty  being  to  bring  in  such  firms  as  Rnmney 
and  Co.,  Roberts  Dale,  and  Co.,  Peter  Spence, 
Simpson  Maule  and  Nicholson,  Perkin  and  Sons, 
and  a  host  of  others  who  are  conspicuous  by  their 
absence  on  the  present  occasion.  Such  men  as  these 
have,  of  course,  nothing  to  gain  by  exhibiting  their 
products,  but  they  should  endeavour  to  be  more  pub- 
lic-spirited, and  become  exhibitors,  not  merely  for 
their  individual  gain,  but  to  show  that  England  is 
the  greatest  chemical  manufacturing  nation  in  the 
world. 

CORRESPONDENCE. 

PARIS   EXHIBITION— CHEMICAL   DEPARTMENT. 
To  the  Editor  of  Thb  Laboxatort. 

Sir, — It  appears  to  me  that  your  Paris  correspon- 
dent hardly  lays  the  blame  in  the  right  quarter  in 
his  strictures  on  Messrs.  Mazaroz.  These  gentlemen 
were  delayed  in  the  first  instance  by  the  incorrect- 
ness of  the  plans  furnished  to  the  English  by  the 
Imperial  Commission,  subsequently  by  the  statO/  of 
the  roof,  and  finally  by  the  impossibility  of  getting 
the  French  workmen  to  make  any  efibrt  tK)wards  com- 
pleting the  work  by  the  appointed  time.  Of  "  cul- 
pable shortcomings  "  I  must  entirely  exonerate  them, 
nor  can  they  be  justly  held  responsible  for  the  inso- 
lent behaviour  of  the  workmen. 

I  can  speak  from  experience  of  the  peculiar  temper 
displayed  by  most  of  the  skilled  workmen  during  the 
week  previous  to  the  opening  of  the  Exhibition, 
rendering  it  a  difficult  matter  to  persuade  them  to 
work  at  all ;  and  they  were  so  harassed  by  individual 
exhibitors  wanting  them  to  perform  the  impossible 
feat  of  being  in  two  or  three  places  at  once,  that  they 
more  than  once  left  the  work  altogether. 

Had  Class  44  been  more  behindhand  than  the  rest  of 
the  Exhibition  I  should  have  been  less  surprised  by  the 
severity  of  your  correspondent's  strictures,  but  such 
was  noi  the  case.  Although  many  cases  were  incom- 
plete on  the  day  of  the  opening,  very  complimentary 


remarks  were -made  by  visitors  as  to  the  forwardness 
of  the  class,  and  the  goods  of  every  exhibitor  were 
ready  for  the  inspection  of  the  Jury  (with  the  ex- 
ception of  one  cas^  from  which  the  goods  were  i«- 
moved  after  being  axrani^ed). 

The  position  held  \j  Messrs.  Mazaroz,  as  the  largest 
contractors  in  the  fiench  section,  and  the  designers 
of  the  decorations  d  the  Central  Hall,  has  caused 
them  to  be  viewed  with  great  jealousy  by  the  English 
contractors  and  official,  and  many  rumours  have  been 
circulated  to  their  dbadvantage,  but  I  can  assert, 
from  the  personal  int^course  I  had  with  the  head  of 
the  house,  that  no  oni  was  more  vexed  than  himself 
at  the  inconvenience  t)  which  some  exhibitors  were 
put  by  their  prolongei  stay  in  Paris,  but  which,  from 
a  combination  of  circimstances,  he  was  for  a  moment 
powerless  to  prevent. 

I  trust  that  my  te^mony  will  be  considered  dis- 
intei'ested,  as  I  am  not  only  an  exhibitor  myself,  but 
am  also  the  representftive  of  the  exhibitors  in  their 
dealings  with  Messrs.  Iffazaroz. 

I  am,  sir,  yours  obediently, 

S.  L.  Howard, 

ChwwuM  of  the  Trade  Coamittee 
April  18,  1867.  ^  Class  44. 

CLAUS    01    SUCCINIC    ACID. 
To  theSdi^r  of  Ths  Laboxatoxt. 

Sir, — In  the  excelbnt  digests  of  foreign  memoirs 
furnished  to  your  Jou^ial  by  Messrs.  Watts  and  Mills 
there  occurred,  last  wBek,  a  reference  to  a  paper  of 
mine  on  the  "  Metamlrphoses  of  Oxalic  Acid."  The 
researches  of  M.  Clats  have  shown  certain  results 
contradictory,  accordilg  to  this  chemist,  of  my  earlier 
experiments.  Would  you  permit  me  to  deny  the 
assertions  put  into  vw  mouth  by  M.  Clans  ?  I  will 
do  so  very  briefly,  (t)  I  did  not  assert  that  oxalic 
acid  yields  by  redactim  **  a  substance  isomeric  with 
acetic  acid."  (2)  I  nftver  stated  that  "  succinic  acid 
might  be  made  to  yieU  butylactic  add."  All  my  ex- 
periments were  merelf  preliminary,  and,  as  the  fol- 
lowing extracts  from  my  paper*  show,  were  not 
deemed  by  myself  to  \0  adequate  proof  of  my  antici- 
pations : 

"  If  the  preliminary  examination  of  these  substances 
has  conducted  me  to  a  correct  conclusion,  and  I  am 
right  in  supposing  the  last-mentioned  acid  to  have 
the  formula  assigned  to  it,  we  have  a  new  isomer  of 
acetic  acid. 

It  will  not  be  unreasonable  to  expect  correspond- 
ing results  from  the  action  of  nascent  hydrogen  on 
the  homologues  and  Analogues  of  oxalic  acid,  and  the 
acid  and  neutral  ethers  of  these  acids. 

I  have  commenced  a  few  experiments  in  this 
direction  also.  .  .  But  the  products  of  these 
reactions,  obtained  only  within  the  last  few  hours, 
await  further  purification  and  analysis;  and  it  would 
be  altogether  premature  to  express  any  opinion  as  to 
their  composition." 

I  am,  sir,  yours  faithfully, 

A.  H.  Chuhch. 
Soyal  AgncuUural  College^  Cirencester; 

Jifril  II,  18&;, -'^"""<3 

*  '  Joomal  ChenL  SocV  1864  [s],  p.  301. 
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OUR  FOREIGN  CORRESPONDENCE. 
FRANCE, 

PabiS;  Jpril  22,  1867. 
Meeting  of  ttie  AeadAiue  of  the  i$th  April—Prof.  Derille's  Lec- 
ture on  Affinity — Dinner  ^ren  by  the  cdiemista  and  physiciate 
of  France  to  their  foreign  riaitorB. 

I  THUS  oondense  the  papers  of  chemical  interest 
broQght  before  the  Academie  of  the  15th  of  ApriL 

MM.  Wurtz  and  Keknl^  haye  found  a  competitor 
in  M.  Dnsart,  who  begs  the  Acad^mie  to  order  the 
secretary  to  open  a  sealed  note  deposited  on  the  20th 
of  March,  1864.  Sealed  notes  are  sometimes  pre- 
sented in  order  to  secure  the  honour  of  priority 
when  some  reason  or  other  prevents  the  author  from 
giving  publicity  to  a  discovery.  The  reason  in  this 
instance  was  the  desire  of  obtaining  pecuniary  ad- 
vantage from  the  processes  described  in  the  sealed 
note.  When  opened,  M.  Busart's  note  was  found  to 
refer  to  the  preparation  of  phenols,  the  process  de- 
scribed  being  the  same  as  that  given  by  Wurtz  and 
Kekule  at  the  last  meeting.  Corresponding  com- 
pounds have  been  obtained  by  M.  Busart  with  oil  of 
turpentine  and  with  naphthaline.  He  does  not  de- 
scribe these  compounds,  but  he  ascribes  to  the 
former  a  Formula  identical  with  that  of  camphor  (?). 
It  is  said  to  form  a  beautifully  crystallised"  salt  with 
potash.  All  these  compounds  shire  the  property  of 
absording  oxygen  when  heated  with  lime  and  potash 
in  the  presence  of  air,  and  of  thus  forming  red  or 
yellow  colouring  matter,  playmg  the  part  of  feeble 
adds. 

M.Dufresne  reverts  to  his  gilding  process,  which, 
he  asserts,  differs  from  that  of  M.  Cristofle,  and 
does  not  expose  the  workmaa  to  the  influence  of 
mercuiy  vapour. 

M.  Fizean  publishes  new  observations  on  iodide  of 
silver,  establishing  the  fact  that  the  amorphous  as 
well  as  the  crystallised  salt  conirteta  when  heated. 
It  has  been  produced  in  the  amorphous  state  by  com- 
preaung  precipitated  iodide.  Wlwn  thus  prepared, 
it  is  perfectly  homogeneous,  but  does  not  act  on 
polarised  light. 

Father  Seech i  communicates  the  result  of  spectro- 
scopic observations  of  more  than  400  stars  made  by 
him  at  the  observatory  of  Borne.  He  also  communi. 
cates  a  note  on  the  transparency  of  iron  when  heated 
to  redness.  The  tube  which  servsd  for  this  observa- 
tion consisted  of  forged  sheet-iron  of  half  a  centi- 
metre in  thickness. 

M.^  Longuinine,  in  a  note  ^n  the  action  of 
cbloride  of  zinc  on  aromatic  aldebydes,  reports  that 
this  reagent  does  not  act  on  oil  of  bitter  almonds, 
whereas  cnminic  aldehyde,  CioHidO,  is  split  up  into 
HaO  and  a  hydrocarbon.  But  ths  Utter,  instead  of 
being  CioHioi  proves  to  be  Q10B14,  cymene,  produced 
most  likely  by  the  destruction  of  part  of  the  aldehyde, 
with  the  consequent  production  of  nascent  hydrogen. 
The  difference  in  the  behaviour  of  the  two  aldehydes 
is  founded  on  the  different  positioa  of  the  hydrogen 
necessary  to  form  water,  benzoic  aldehyde  resisting 
the  action  of  chloride  of  zinc,  beeanse  one  atom  of 
hydrogen  would  hi>?e  to  be  takeq  from  the  principal 


^ 

chain.    M.  Longuimne  applies  to  these  compounds 
the  rational  formula  of  Kekule,  thus : 

C6H5  —  COH  and  C6H4 1  ^^ 
Benzoic  aldehyde.  Cuminic  aldehyde. 

M.  Berth  el  ot  publishes  a  second  continuation  of 
his  paper  on  a  universal  method  of  reducing  organic 
compounds,  which  will  be  reported  upon  in  a  future 
communication. 

Bismissing  the  Academic,  I  will  now  turn  to  a 
subject  which  has  been  occupying  for  some  time  the 
attention  of  scientific  Paris.  I  am  speaking  of  the 
lectures  on  Affinity  and  Cohesion,  and  on  the  Mechani- 
cal phenomena  of  Combination  delivered  before  the 
members  of  our  Chemical  Society  by  Professor  Be  ville. 
They  show  us  united  in  one  mind  the  two  contrast- 
ing characteristics  of  French  science  to  which  I 
alluded  in  one  of  my  letters,  viz.  love  of  progress  and 
conservative  fear  of  hypotheses  and  theories. 

A  striking  comparison  proposed  by  an  English 
critic — Carlyle,  if  I  mistake  not — ^to  distinguish  the 
two  chief  classes  of  novelists  is  equally  applicable  to 
scientific  writers.  Some,  like  spiders,  draw  the  thread 
of  their  work  out  of  their  own  selves.  These  are  the 
theorists  in  the  realm  of  science.  Others,  like  busy 
ants,  carry  together  heaps  of  useful  material.  These 
are  the  men  who  love  facts  and  experiments  for  their 
own  sake,  quite  independently  of  any  conclusions  that 
might  be  drawn  from  them.  Henry  St.  Claire 
Beville  is  the  truest  representative  of  this  class  of 
philosophers;  a  most  attentive  and  unremitting  ob« 
server;  a  most  skilful  experimentalist,  full  of  in- 
ventive  power  in  combining  new  methods  and  appa- 
ratus, and  fall  of  distrust  for  all  hypotheses  and 
theories.  Still,  he  is  unable  to  do  without  hypotheses 
of  his  own,  in  order  to  group  and  animate  his  obser- 
vations. He  is,  therefore,  found  attacking  more  or 
less  violently  theories  and  hypotheses  in  general,  and 
defending  now  and  then  some  particular  conclusion 
more  extraordinary  than  those  which  he  attadis. 
To  him  exceptions  not  only  veil,  but  annihilate 
the  rule.  He  denies  the  existence  of  the  law  of 
vapour  densities.  But  he  admits  that  gases  dissolving 
in  water,  and  therefore  disengaging  heat,  wiU  at  last 
be  decomposed  by  the  heat  they  produce,  so  that  car- 
bonic acid  in  the  juice  of  plants  no  longer  exists  as 
carbonic  add,  but  as  carbon  and  as  oxygen  !* 

While  lecturing  before  the  members  of  the  Soci^t^ 
Chimique,  he  tacitly  defends  the  usefulness  of  theories 
while  he  attacks  them ;  for  he  never  chooses  stubborn 
fkcts  as  the  subject  of  his  lectures,  but  the  theories 
themselves  which  he  denies,  thus  clearly  proving  that 
facts  have  no  claim  upon  our  interest  unless  com« 
bined  by  links,  that  is,  by  theories. 

This  time  he  attacks  the  theory  of  Affinity,  warmly, 
earnestly,  as  if  we  were  living  in  the  time  of  Berg- 
man ;  as  if  affinity  were  more  than  a  name  to-day ; 
as  if  everybody  who  pronounces  it  were  not  conscious 
of  his  ignorance  as  to  the  real  cause  of  combination  ; 
and  fan  firom  believing  affinity  to  be  an  elementary 
force,  like  electricity  or  gravitation. 


*  *  Lefone  de  Ghinis  profeis^  ea  1864  et  1865/  page  174,  Parii, 
Hachette,  186^, 
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The  profeaaor  oommences  his  ^Uscoime  by  paying 
an  eloqnent  and  touching  complimenb  to  the  memory 
of  Yerdet  the  learned  physicist,  who  died  young  some 
months  ago,  and  who,  not  long  before  his  death, 
from  the  same  place  where  DeviUe  now  stood,  ex- 
plained the  principles  of  the  mechanical  theory  of 
heat. 

Combination  and  dissolution,  Deville  continues,  are 
nothing  but  changes  in  the  condition  of  matter, 
characterised  by  the  production  of  certain  physical  pro- 
perties, which  do  not  exist  or  which  exist  to  a  smaller 
degree  only  in  the  mixture  of  uncombined  matter. 
Changes  of  condition  with  regard  to  cohesion  and 
changes  of  condition  with  regard  to  combination  are 
therefore  accompanied  by  the  same  or  nearly  the 
same  physical  circumstances,  their  general  character 
being  loss  or  gain  of  latent  heat.  The  disappearing 
heat  has,  of  course,  been  employed  to  perform  some 
molecular  labour,  which,  when  disappearing  in  its 
turn,  will  reappear  in  the  shape  of  perceptible  heat. 
Thus,  when  hydrogen  and  chlorine  suffer  a  change  of 
condition  by  oombininff  to  form  hydrochloric  acid, 
they  loose  05  a  units  of  neat  pre-existing  in  these  ele- 
ments as  latent  heat.  Now,  it  is  generally  supposed  that 
the  cause  of  combination  and  of  the  disengagement 
of  heat  during  combination  is  a  force  unknown  and 
occult,  yet,  for  all  that,  it  is  the  key  that  opens 
the  mysteries  of  our  chemical  operations. 

Affinity  is  considered  to  be  great  or  small  or  elec- 
tive. It  appears  to  be  endowed  with  some  sort  of 
reason,  haying  preferences  and  sentiments,  being 
satisfied  or  not  satisfied,  and  being  considered  some- 
times to  increase,  sometimes  to  decrease,  with  an  ele- 
vation of  temperature.  This  force,  undefined  and 
never  measured,  is  considered  to  consist  of  so  many 
unities.  How  many  kilogrammes  in  weight  does  each 
unity  of  affinity  represent  ? 

The  lecturer  here  evidently  refers  to  the  expressions 
monaffine,  diaffine,  etc.,  lately  applied  to  certain  ele- 
ments and  compounds,  expressions  to  which  he  has 
a  right  to  object,  and  for  which  the  better  terms 
of  univalent^  bivalent,  etc.,  or  of  monatomic,  diatomic, 
or  of  monad,  dyad,  eta,  have  been  substituted  by 
Hoftnann,  Wurtz,  Eekul^,  and  Frankland  respec- 
tively. But  whoever  thought  of  measuring  affinity 
when  applying  the  above  expressions  ?  The  lecturer, 
who  so  strongly  condemns  the  word  affinity,  permits 
the  use  of  the  expression  laieiU  heat,  although  he 
admits  our  perfect  ignorance  as  to  the  transformation 
of  heat  when  it  is  said  to  become  latent. 

He  then  proceeds : — As  affinity  disappears  bv  com- 
bination, produdngf heat  or  some  equivalent  labour, 
without  endowing  the  compound  formed  with  s6me 
new  molecular  energies,  we  can  dispense  with  the 
word  affinity  altogether,  and  speak  of  the  effect  pro- 
duced instead  of  tiie  unknown  cause. 

K  you  heat  hydrochloric  acid  so  as  to  give  back  to 
the  compound  the  65  a  units  of  heat  that  hydro- 
gen and  chlorine  lost  on  combination,  you  will  repro- 
duce the  uncombined  elements  with  their  original 
properties  and  with  their  affinities  into  the  bargain. 
The  idea  was  expressed  long  ago  by  Lavoisier  and 
Laplace  when  they  pronounced  that---'*  All  real  and 
all  apparent  yariations  of  temperature  which  a  system 


of  bodies  exhibits  while  changing  its  condition  are 
reproduced  in  the  opposite  sense  when  the  system 
returns  to  its  primitive  state."  With  the  addition 
of  the  term,  **  whenever  this  change  of  condition  is 
unaccompanied  by  external  labour,"  this  sentence 
would  contain  the  mechanical  theory  of  heat.  As 
the  effects  of  affinity  can  be  expressed  in  heat-units, 
the  professor  considtrs  affinity  to  be  an  unnecessary 
expression  ;  he  considers  it  as  false  as  the  expression 
of  "  vital  force,"  whi^i  is  gradually  disappearing  from 
physiological  writings 

The  word  affinity  his  been  losing  ground  in  chemi- 
cal publications,  from  tie  time  that  &rthollet  tried  to 
banish  it  sixty  years  tgo.  He  destroyed  Qeoffroy'a 
tables  of  affinity,  explaioiiing  by  cohesion  the  formation 
of  insoluble  and  of  volatile  combinations.  But  cohesion 
to  Professor  Deville  It  equally  objectionable  an  ex- 
pression as  affinity,  si^fying,  as  it  does,  an  occult 
cause. 

Conversing  on  the  subject  with  M.  Dumas,  the 
lecturer  elicited,  some  years  ag^,  the  following  re- 
markable explanation  dT  the  laws  of  Berthollet.  Sul- 
phate of  potassium,  aaM.  Dumas  observed,  exhibits 
a  much  smaller  contra^on  than  sulphate  of  calcium, 
which  itself*  shows  an  Inferior  contraction  to  that  of 
sulphate  of  barium.  $iould  it  not  be  a  general  rule, 
M.  Deville  asks,  thatlhose  salts  are  formed,  when 
mixing  different  solutitfis,  which  exhibit  the  greatest 
contraction  and  conseqiently  the  g^reatest  insolubility; 
and,  again,  those  whichiuhibit  the  smallest  contraction, 
and  consequently  ilfi  gpreatest  volatility?  Con- 
traction is  always  amended  with  evolution  of  heat, 
which  may  be  consider  as  a  function  of  the  density 
of  the  combining  eleiients,  and  of  the  density,  dila- 
tation, and  specific  hdit  of  the  compound.  Experi- 
ments on  this  subject  the  lecturer  promised  soon  to 
publish. 

I  cannot  refraia  fr<>n  introducing  here  a  remark 
of  M.  Berthelot  pubSshed  at  the  meeting  of  the 
Academic  of  the  4th  of  March.  This  remark  is  to 
the  effect  that  those  veactions  generally  take  place 
which  produce  an  apjreciable  quantity  of  heat,  so 
that,  under  ordinary  (ircumstances,  it  may  be  pre- 
dicted whether  a  reactbn  will  take  place  in  one  way 
or  in  the  opposite  wa^  by  calculating  the  heat  dis- 
engaged in  both  instances.  For  instance,  to  decide 
whether  iodide  of  silvtf  will  be  decomposed  by  hydro- 
chloric acid,  or  whetler  chloride  of  silver  will  be 
decomposed  by  hydriodio  acid,  the  following  data 
will  suffice : 

Ag  + 1  :=  Agl  disengage    18,600  heat-units. 
H   +  CI  =  HC1  (in  solution)  40,200      „ 

58,800 

Ag  -f  a  s=s  Aga  disengage  34*800     „ 
H    +  I  =  HI        „  15,000      „ 


49,800 
58,800  —  49,800  =  9000  heat-units  will,  therefore, 
be  disengaged  when  (diloride  of  silver  is  treated  by 
hydriodic  acid.  The  reaction  AgCl  -f-  HI=sAgI  + 
HCl  may  therefore  be  predicWI,  such  as  really 
taken  place  accorduag  to  the  dinooTer^  of  the  vez;^ 
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pTofesflor  whoie  lecture  we  have  thus  interrapted 
to  introdace  a  sabject  so  doselj  connected  with  it. 

In  continuing,  Professor  DeviUe  aborts  his  audi- 
enoe,  and  "  in  particular  those  young  and  ardaone 
workers  whose  numerous  researches  contribute  much 
to  spread  the  &me  of  Professor  Wurtz's  school  of 
chemistry,''  to  study  attentively  the  physical  pro- 
perties of  new  bodies,  and  thus  to  issist  in  the  efforts 
to  disooYCT  the  mechanical  law  of  flie  transformation 
of  matter,  or  to  reduce  the  questions  of  chemistry  to 
questions  of  thermodynamics. 

With  this  exhortation  the  lecturer  rirtually  ended 
his  discourse,  leaidng  those  few  who  vntil  then  beUeved 
in  affinity  as  a  distinct  force  cured  of  their  error,  and 
leaving  the  rest  of  the  audience  wondering  why  it 
should  be  wrong  to  designate  the  eomjplicated  causes 
of  combination  by  a  simple  word  affinity,  when  it  is 
permissible  to  desigpaate  the  occult  cause  of  attraction 
by  the  simple  word  gravitation;  the  connection 
between  heat  and  combination  b^g  not  more  inti- 
mate than  that  between  heat  and  attraction.  I  say 
this  lecture  thus  ended  virtually,  because,  in  point  of 
fiust,  a  very  interesting  appends  was  attached  to  it, 
explaimng  the  lecturer's  views  cm  cohesion. 

Whenever — so  he  somewhat  abruptly  continued— 
a  solid  body  is  produced  from  solutions  or  otherwise, 
so  that  its  molecules  cannot  take  the  particular 
directions  or  form  the  particular  unions  which 
determine  crystallisation,  the  lolid  is  precipitated  in 
the  form  of  a  powder.  A  perfect  powder,  such  as 
precipitated  sulphate  of  barium,  constitutes,  therefore, 
a  loose  aggregate  of  nngle  molecules,  or  rather  of 
particles,  the  dimensions  of  which  are  comparable  to 
those  of  its  moleoules  (poudro  teHement  t^nne,  que 
chacune  de  ses  particules  pent  avoir  des  dimensions 
comparables  i^  celles  de  sa  molecule).  Copper  and  sil- 
yer  precipitated  by  an  electrical  current  are  m  the  same 
condition,  being,  as  it  were,  not  solds,  but  powdenp— 
powders,  liquids,  and  gases,  oonatituting  the  three 
states  whi<^  a  body  may  take  when  first  pro- 
duced. To  convert  a  powder  into  a  solid,  it  must 
be  fused,  dissolved  and  allowed  to  solidify,  or  it 
must'  be  pressed  together  (like  platinum-black). 
These  actions  have  the  effect  of  felting  the  loose 
molecules  together,  in  certain  directions  which  de- 
pend upon  their  particular  nature.  Now,  in  taking 
these  directions  tiie  particles  most  likely  spend  a 
certain  quantity  of  heat,  converting  the  same  into 
internal  labour,  which  becomes  appreciable  as  con- 
traction. Extmial  heat  overcomes  this  contraction, 
and  by  giving  back  to  the  matter  all  the  heat  spent 
in  contraction,  as  well  as  in  dir^ting  its  molecules, 
we  destroy  its  cohesion,  thus  converting  it  into  a 
liquid.  M.  Person  has  found,  iideed,  tluit  the  me- 
ehanical  Ubonr  necessaiy  to  destrcQf  the  continuity  of 
solids  is  nearly  equivalent  to  the  heat  required  for 
melting  the  same.  Heat,  therefore,  plays  the  same 
part  with  regard  to  cohesion  as  it  does  with  regard 
to  affinity.  It  plays  the  part  of  the  force  which  a 
weaver  spends  in  uniting  his  threads,  and  which  is 
finall J  represented  by  the  tenacity  of  the  woven  fabric. 
Gases  differ  from  liquids  in  the  nature  and  energy 
of  the  motions  that  animate  thdr  molecules,  and  a 
nmilur  difference  exists  between  solids  and  liquids. 


To  cohesion,  as  well  as  to  affinity,  therefiire,  the 
lecturer  applied  the  following  words  spoken  by  the 
late  M.  Verdet  with  regard  to  friction : 

"We  cannot  consider  it  as  anything  but  a  pure 
mathematical  fiction — useful,  perhaps,  as  a  pro« 
visional  representation  of  an  unknown  mechanism, 
but  quite  inadmissible  as  the  expression  of  reality." 

I  am  obliged  to  leave  for  a  fhture  letter  an  analvsis 
of  Prof.  Deville's  second  lecture,  "On  some  Me- 
chanical Phenomena  of  Combination." 

A  dinner  wiU  be  given  this  evening  by  the  Che- 
mists and  Physicists  of  France  to  the  Members  of 
the  Jury  of  Class  44,  and  to  other  men  of  science 
attracted  to  Paris  by  the  Exhibition.  M.  Dumas 
will  be  in  the  chair.  M.  Fremy,  Baron  Thenar d, 
and  M.  Wurtz  being  the  other  members  of  the  com- 
mittee.   [See  notice,  p.  58.] 

ROTAL  SOCIETr  OF  EDINBURGH. 

Ik  my  last  report  I  referred  to  Mr.  De  war's 
'*Meehanicdl  Contrivance  for  HhutrcUing  Structure  in 
Non-eaturated  hydrocarbons,"  and  I  now  give  a 
description  of  the  little  instrument.  Everv  carbon 
atom  is  represented  by  a  circular  disc,  to  the  centre 
of  which  two  thin  slips  of  brass  are  attached  cross- 
wise by  means  of  a  pin,  so  that  they  can  freely  move 
in  a  plane  and  be  set  to  form  any  angle  with  each 
other.  The  four  ends  of  the  slips  represent  units  of 
affinity,  and  in  the  case  of  two  affinities  saturating 
each  other  the  respective  ends  of  the  slips  are  screwed 
together.  Tlie  accompanying  figure,  iUostrating  one 
of  the  many  different  views  as  to  the  constitution  of 
benzol,  will  show  clearly  how  the  instrument  is  in- 
tended to  be  used. 


At  one  of  the  meetings  of  this  seasion  Plrofessor 
PI  ay  fair  made  a  communication  respecting  "The 
Cfonetitution  of  Nitropruieideg,*'  The  professor  does 
not  accept'  Mr.  Hadow's  views,  according  to  which 
these  salts  are  formed  the  substitution,  in  fbrricy- 
anides,  of  K1O3  for  aCjH,  but  still  adheres  to  his 
original  formulsB,  in  which  KO  figures  as  replacing 
HCy.    He  finds,  by  a  number  of  carefully  conducted 
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ezperhnents,  that  when  a  solution  of  ferricyanide  of 
potawiniDf  mixed  with  a  sufficiency  of  add  to  liberate 
one  atom  of  CyH,  is  treated  with  nitric  oxide  under 
conditions  which  preclude  the  possibiliCy  of  an  oxi- 
dation of  the  latter  previous  to  its  action  on  the 
ferricyanide,  nitroprusside  is  formed  and  HCy  libe- 
rated.  The  reaction,  however,  proceeds  so  very  slowly 
that  it  could  not  be  made  available  for  the  prepara- 
tion of  nitroprussides  in  quantity.  For  this  purpose 
the  professor  recommends  the  following^  process  as 
giving  excellent  results : — Equal  quantities  of  ferricy- 
anide of  potassium  and  of  tartaric  acid  are  separately 
dissolved  in  the  smallest  quantities  of  water.  One 
half  of  the  tartaric  acid  is  added  to  the  ferricyanide,  the 
mixture  stirred,  and  the  supernatant  liquid  decanted 
fVom  the  precipitate  of  bitartrate  of  potassium ;  half 
an  equiviUent  of  nitrite  of  sodium  (^NOxNa)  is  now 
added  (in  the  form  of  a  concentrated  solution  of 
known  strength),  and  also  one  equivalent  of  chloride 
of  sodium  (N^aCl),  whereupon  a  new  quantity  of 
cream  of  tartar  is  precipitated,  from  which  the  liquid 
is  at  once  separated  by  decantation.  The  clear  liquid 
is  now  as  quickly  as  possible  heated  to  ebullition,  and 
to  the  boUing  fluid  another  half  equivalent  of  nitrite 
of  sodium  is  gradually  added,  to  make  up  for  what 
has  disappeared  in  the  reaction.  The  nitrite  must 
never  be  allowed  to  predominate,  because  it  would 
reduce  some  of  the  feiricyanide  to  the  ferrocyanide — 
the  red  to  the  yellow  prussiate.  The  mixture  must,  from 
time  to  time,  be  tested  for  ferricyanide  (by  means  of 
ferrous  sulphate),  when  this  salt  will  be  found  gra- 
dually to  disappear;  the  last  traces,  however,  it  is 
difficult  to  obliterate.  After  one  or  two  hours'  boiling 
the  process  is  completed,  and  the  liquid  will,  on  eva- 
poration, yield  two  crops  of  nearly  pure  nitroprusside 
of  sodium.  The  reaction  going  on  in  the  process  is 
represented  by  the  equation— 

3PeCy6K»H  +  2NO1H  =  iBxO  -f.  aCJy  + 
aFeCyj(NO)K». 

The  nitroprusside  of  potassium  readily  exchanges 
its  potassium  for  the  jradinm  of  the  tartrate  and 
chloride  of  sodium  present  in  the  mixture. 

At  another  meeting  your  correspondent  read  a 
paper  '*  On  the  Anahfnt  of  Compound  JStAert,"  He 
drew  attention  to  the  fact  that  the  titration  of 
ethers  by  means  of  standard  alkali  was  first  intro- 
duced, many  years  ago,  by  F.  Mohr,  who  employed  it 
for  testing  the  officinal  "ether  aceticus."  The 
method  was  afterwards  further  developed  and  exten- 
sively employed  by  Berthelot.  Berthelofs  process 
consisted  in  heating  the  ether  in  a  sealed-up  glass 
tube  with  standard  baryta,  and  determining  by 
titration,  the  amount  of  baryta  left  unsaturated. 
When  your  correspoildent,  some  time  ago,  attempted 
to  use  Berthelot's  method  for  testing  what  he  had 
reason  to  look  upon  as  very  pure  formiate  of  ethyl, 
he  was  surprised  by  obtaining  inexplicable  results. 
A  critical  examination  of  the  method  showed  that  the 
discrepancies  were  caused  by  the  action  of  the  caustic 
baryta  on  the  glass.  A  standard  solution  of  carbo- 
nate of  sodiiun  was  now  tried,  but  was  also  found  to 
be  considerably  altered  in  strength  when  heated  in  a 


sealed-np  glass  tube  to  iio^C.  for  twenty-four  hour** 
At  last,  it  was  found  that  of  all  the  practically  avail" 
able  alkaline  solutions,  caustic  ammoua  was  the  only 
one  which  gave  accurate  results  when  heated  in  sealed 
glass  tubes.  In  order  to  see  if  ammonia  could  be  em- 
ployed in  the  titration  of  compound  ethers,  a  series  of 
experiments  was  Institated  in  which  weighed  quan* 
titles  of  glacial  acetie  acid  were  first  partially  ether- 
ified  by  heating  them  with  excess  of  strong  alcohol 
(of  95  per  cent.)  to  141°  C.  for  some  hours,  and  tiien 
acted  upon  with  an-  e»ess  of  standard  ammonia  at 
100^  C.  for  twenty.fourhours.  The  resulting  liqmds 
were  titrated  with  staidard  hydrochloric  acid  and 
ammonia  (always  finishhg  with  the  latter),  and  the 
amounts  of  ammonia  siturated  by  the  acetic  acid 
compared  with  those  wUch,  according  to  direct  ex- 
periment, would  have  bieu  required  in  titrating  the 
acid  directly  with  amnonia.  The  results  obtained 
were,  in  some  cases,  surprisingly  exact,  in  others  there 
were  errors  amounting  t  2  per  cent,  and  more.  Al- 
though the  errors  of  tlB  method,  and  the  means  of 
eliminating  them,  could^no  doubt,  be  found  out  by  a 
series  of  critical  experinsnts,  the  author  preferred  to 
retuhi  to  the  applicatkn  of  standard  baryta,  sub- 
stituting, however,  for  the  sealed-up  glass  tube  a 
copper  digester  provide^witfa  a  conical  stopper  which 
could  be  securely  fasten^  by  means  of  a  screw.  The 
digester  was  made  of  sfeong  sheet  copper,  and  the 
seam  soldered  with  steling  silver.  When  such  an 
apparatus  was  charge<f  with  water,  weighed,  then 
kept  at  120*'  C.  for  thris  or  four  hours  and  weighed 
again,  there  was  no  los  observable  with  a  baknee 
which  would  have  indicted  3  centigrammes.  After 
the  apparatus  had  be0^  thus  tested,  a  number  of 
experiments  were  made  ^  partially  etherified  acetic 
acid  in  a  manner  exactlyanalogous  to  the  one  adopted 
in  the  case  of  the  tritiations  with  ammoma.  The 
resulting  liquid  was  fdond  to  be,  practically,  free 
from  copper,  and  the  qtantities  of  acetic  add  calcu- 
lated from  the  tritratio^  with  baryta  were  found  to 
be  correct  within  about  ^  of  the  whole  amount.  A 
higher  degree  of  accural  could  probably  be  atta^ed 
by  determining  the  exctss  of  baryta,  not  by  direct 
titration,  but  by  first  ptecipitating  it  with  carbonic 
acid,  and  then  titratmr  the  carbonate.  The  in- 
distinctness in  the  poidt  of  saturation,  observed  in 
the  titration  of  weak  a^ds,  would  thus  be  entirdy 
eliminated.  This  moditcation  of  the  process  would 
ofier  an  additional  advantage.  The  filtrate  firom  the 
carbonate  of  barium  might  be  evaporated  to  dryness, 
and  the  salt  obtained  be  tested  by  determining  its 
percentage  of  barium. 

The  author's  experiments  were  nearly  completed 
when  Mr.  Wanklyn's  paper  "  On  the  Titration  of 
JSther^*  was  published.  Mr.  Wanklyn  effects  the 
decomposition  of  the  etiier  by  heating  it,  for  a  few 
hours,  with  alcoholic  potash  in  an  open  fiask,  and  the 
results  he  gives  are  very  satisfactory.  Unfortunately, 
Mr.  Wanklyn's  method  is  only  applicable  in  a  limited 
number  of  cases.       , 
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ABSTRAQTS  OF  FOREIGN  PAPERS, 

BY   HENRY  WATTS,  B.A.,  F.R.S», 
AND  E.  J.  MILLS,  D.SC, 

0»  ii€  Coefficieni  of  Sspamum  mti  Ike  J}en§Ujf  qf 
ike  Vapour  qf  yUrio  Peroxide.  By  H.  Saottb. 
Claibb  I>bviu<b  tmd  L.  Tboobt.* 

Thb  Tipoor  of  nitric  peroxide  at  temperatures 
eooiideraUe  aboTO  its  boiliiig«poiBt  exhibits  a  degree 
of  condensation   agreeing  with  tke  fbrmnla  NOa 

/14  +  2  .  16   ^   0*0693  =5  1-589^     If,  however, 

the  fonnnla  be  doubled,  in  accordance  with  the  notions 
of  atomic  constitution  now  g^enlly  entertained,  the 
vapour  will  exhibit  the  anomalous  condensation  to 
four  volumes.  MM.  Playiair  and  Wanklyn  have, 
indeed,  determined  the  vapour-denaity  of  this  com- 
pound at  different  temperatures  below  its  boiling. 
pointy  by  diffusing  the  vapour  through  a  permanent, 
gas  which  has  no  action  upon  it,  namely,  nitrogen, 
and  have  obtained  values  intermediate  between  1*580, 
the  vapour-density  corresponding  to  the  formolii 
NQft  and  3' 168,   which  corresponds  to  N1O4  (viz. 

1783  **  97"5%  «'5*o  »t  «4'S^  a'645  at  "'3^  and 
2*588  at  4'a°).  Hence  they  infer  that  nitric  peroxide 
probably  exists  in  two  modifications,  NOx  and  N1O4, 
which  pass  readily  one  into  the  other,  the  vapour  at 
temperatures  near  100**  consisting  cluefly  of  NOi,  at 
ordinary  temperatures  of  K1O4,  and  at  intermediate 
temperatures  of  mixtures  of  the  twe  in  various  pro- 
portions. Their  calculations,  howsver,  involve  the 
aasnmption  that  the  expansion-ceefficient  of  the 
vapour  is  at  all  temperatures  tile  same  as  that 
of  a  permanent  gas,  viz.,  0*00367,  a  point  which 
cannot  be  safely  assmned  without  eKperimental  veri- 
fication. 

MM.  Deville  and  Troost  have  accordingly  en- 
deavoured to  determine  the  ezpaasion-coefficient  of 
nitric  peroxide  vapour  at  various  temperatures  by  the 
following  method.  A  glass  globe  having  a  capacity 
of  800  to  900  cubic  centimetres  was  filled  with  the 
vapour  of  nitric  peroxide,  then  placed  in  a  water- 
bath  having  a  temperature  very  little  above  that  at 
which  the  compound  boik;  the  leck  was  sealed  as 
soon  as  the  vapour  had  ceased  to  escape  from  it,  and 
the  globe  weighed  in  the  usual  way.  The  water- 
bath  was  next  heated  to  a  tempeiature  from  5  to  10 
degrees  higher  than  before;  the  globe,  with  its  neck 
still  sealed,  immersed  in  it  for  half  an  hour ;  a  small 
portion  of  the  neck  then  broken  off  and  preserved  for 
weighing;  the  tube  again  sealed  after  the  vapour  had 
ceased  to  expand ;  and  a  second  weighing  made.  The 
aame  series  of  operations  was  then  gone  through  at 
the  temperature  of  ioo%  and  subsequently  at  still 
higher  temperatures.  ^ 

If,  now,  y  be  the  capacity  of  the  globe  (as 
846*8  ex.),  P  the  weight  of  the  vapour  contained 
in  it  at  the  temperature  <,  it  the-  expansion-coeffi- 
cient of  glass,  p  that  of  nitric  peroxide  vapour  be- 


•  Comptcs  leadiU}'  Wy,  »J7  ("  Furrier,  1867). 


tween  two  consecutive  values  of  t;  then  the  volume 
occupied  by  j  grm.  of  vapour  at  i  degrees  will  be 
V(i-f  itp 
P        • 

The  following  table  contains  the  results  of  the  ex* 
perlments : 


t 

D» 

P 

V(i-f*0 
P 

100^3 

26'f 

r6i 

3-604 

320-36 

0-888 
1008 

35*4 

a-53 

3-419 

345*" 

398 

3-46 

a'3S8 

360-43 

49*6 

337 

3-108 

403*33 

1*215 

6o-a 

3-08 

1-870 

454*95 

1-307 

70-0 

1-93 

1-668 

505*85 

1*137 
0-946 
0781 

806 
90-0 

rSo 
173 

i'530 
1-426 

55637 
597'33 

lOO'I 

1-68 

1*354 

639-33 

0531 

111-3 

r65 

I -39 1 

660-39 

0-441 

121-5 

1*63 

1-340 

688-74 

0-433 
0378 
0-367 

135*0 

I  60 

1*180 

7*387 

1540 

1-58 

1-II8 

764*40 

183-3 

1-57 

1*037 

83477 

The  numbers  in  the  last  column  of  this  table  ex* 
hibit  a  very  remarkable  phenomenon,  namely,  a 
maximum  value  of  /3  corresponding  to  the  tempera- 
ture of  40°.  This  the  authors  believe  to  be  the  first 
observation  of  such  a  maximum ;  it  might,  perhaps,  be 
detected  in  the  case  of  other  bodies,  by  <»lculatiiig, 
as  above,  the  volume  occupied  by  i  gramme  of  the 
vapour  at  different  temperatures,  and  thence  deter* 
mining  the  expansion-coefficient  between  those  tem« 
peratures.  The  result  may  be  worked  out  by  a  very 
simple  formula,  expressed  as  a  function  of  the  vapour- 
density. 

Let  I)  be  the  density  calculated  for  the  variable 
temperature  t,  and  a  the  expansion-coefficient  of  air; 
then,  for  the  volume  v  occupied  by  1  gramme  of  sub- 
stance^ we  have— 

*'""  1-293  D' 
and  calling  Ae  the  difference  of  the  values  of  e  be- 
tween  two  corresponding  values  of  D  and  t,  and^  a^ 
the  difference  of  the  two  temperatures,  the  coeffident 
of  expansion  between  these  limits  will  be-— 

The  table  shows,  in  the  second  place,  that  at  about 
the  temperature  of  137^  the  expansion-coefficient  of 
nitric  peroxide  is  the  same  as  that  of  a  perfect  gas, 
viz.  0*00367,  and  that  from  this  temperature  upwards 
the  density  of  the  vapour  does  not  vary  sensibly 
through  an  interval  of  47  degrees. 

■  % 

*  D  is  the  fleniitj  caleolated  on  the  hTpothcsU  that  nitric  per- 
oxide it  a  perfect  fEai.  obejiag  Mariotte't  lav,  end  haTiBB/Sa«> 
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Moreover,  firom  100°  to  183^  the  VRpoar^densitj 
varies  only  from  i'68  to  1*57,  that  is  to  say,  by  o*ii, 
a  difference  which  may  be  neglected  if  we  take  into 
account  the  various  causes  of  error  accompanying 
such  determinations.  On  the  other  hand,  between 
^6*7°  and  100°,  that  is  to  say,  in  an  interval  of  only 
73°,  the  density  varies  from  2*65  to  i*68,  that  is,  by 
about  a  unit,  a  difference  which  is  nine  times  as 
great  as  that  between  100^  and  183^  and  ^oes  not 
admit  of  any  condnslon  being  drawn  as  to  the  consti- 
tution of  the  vapour. 

In  fact,  for  aU  vapours  condensable  above  zero,  the 
so-called  vapour-density  is  a  pure  mathematical  fic- 
tion, to  which  it  ia  impossible  to  assign  any  physical 
meiming.  Its  interpretation  becomes  posrible  only 
when  the  density  is  taken  at  a  temperature  so  fkr 
above  the  boiling-point  of  the  liquid  that  the  vapour 
obeys  Mariotte's  law,  and  has  the  expansion-coefficient 
0*00367  belonging  to  perfect  gases.  It  that  case 
the  density,  reduced  to  0°  G.  and  760  mm.,  is  exactly 
that  which  the  vapour  would  have  at  this  pressure 
and  temperature  if  it  could  be  reduced  thereto  with- 
out liquefaction. 

The  vapour-density  of  nitric  peroxide  is,  therefore, 
universally  and  necessarily  equal  to  1*589,  represent- 
ing two  volumes  of  vapour  for  the  molecule  NO2 ; 
and  if,  as  suggested  by  B.  MiJller,*  the  formula  be 
doubled,  so  as  to  represent  the  molecule  by  Na04,  this 
molecule  will  correspond  to  four  volumes  of  vapour, 
thereby  adding  one  more  to  the  alrea'dy  somewhat 
numerous  cat^ory  of  anomalous  vapour-densities. 

Wurtz,  in  his  'Chimie  Modeme'  (p.  156),  suggests 
that  the  anomaly  of  the  vapour-density  of  nitric 
peroxide  may  be  due  io  dissociation  (that  is,  probably 
to  the  resolution  of  the  compound. into  nitric  oxide 
and  oxygen).  If  so,  pernitric  oxide  must  have  but  a 
very  ephemeral  existence;  for,  according  to  calcula- 
tions founded  on  the  observations  of  Playfair  and 
Wanklyn,  the  vapour,  even  at  — 1 1^,  at  which  point  it 
solidifies,  would  not  attain  the  density  of  3*168,  which 
the  molecule  KZO4  should  exhibit  if  still  undeoom- 
posed.  We  should  therefore  be  led  to  the  improbable 
conclusion  that  one  of  the  most  stable  compounds  of 
oxygen  and  nitrogen  begins  to  decompose  at  a  tem- 
perature fur  below  zero. 

[  On  the  Pokfmen  of  Valefylene.    By  E.  BsB0T7L.t 

When  strong  sulphuric  acid  is  agitated  with 
valerylene,  an  energetic  action  takes  place,  and  great 
heat  is  evolved,  rendering  it  necessary  to  cool  the 
liquid  after  each  addition  of  the  hydrocarbon.  The 
first  portions  appear  to  dissolve;  but  soon  there 
separates  a  dark  violet  oily  layer,  which  floats  on  the 
surface.  On  agitating  with  wafcer,  decanting  the 
oily  layer,  and  washing  it  with  solution  of  potassic 
carbonate,  the  colour  disappears  almost  entirely,  and 
a  somewhat  viscid  yellow  oil  remains.  The  <Hlute 
sulphuric  acid  separated  from  this  oil  yields  but  an 
insignificant  quantity  of  a  very  hygroscopic  barium- 
salt  when  saturated  with  carbonate  of  barium  and 
evaporated. 


*  'Ann.  Ch.  Phann.,*  endii,  i. 

t    ComptM  rendu,' Ixir,  419  (4  Man,  1867). 


The  yellow  oil  yields  by  fractional  distillation — 

I.  Hydrate  of  Divalerylene,  (CjH8)i.HaO,  in  the 
form  of  a  very  mobile  liquid,  lighter  than  water, 
and  insoluble  tiierein,  boiling  at  175° — 177°,  having 
a  strong  but  pleasant  odour,  recalling  that  of  mint 
and  also  that  of  turpentine  oil.  This  compound  is 
exactly  analogous  to  hydrate  of  diamylene,  and  is 
probably  the  ether  sf  monohydrate  of  valerylene,  or 
valerylenic  pseudo-doohdl  described  ^in  a  preceding 
oommnnication.* 

3.  TrhaleryUne,  OksH&f. — ^This  compound,  which 
distils  between  265*'  and  375®,  is  a  yellowish  oily 
liquid,  insoluble  in  vater,  and  having  a  sp.  gr.  of 
0-863  at  15^  It  sm41s  like  oil  of  turpentine,  with 
which  it  is  isomeric. 

This  is  not  the  oily  polymer  resulting  tnfm  the 
action  of  sulphuric  acid  on  valerylene.  On  continiung 
to  distil  the  liquid  wHch  has  not  passed  over  at  375^ 
— 280°,  the  boiling-|oint  rises  continually,  and  a 
liquid  passes  over  of  iiore  and  more  oily  consistence. 
if  the  distillation  be  ^pped  at  350%  there  remains  a 
somewhat  copious  resBoe,  which  concretes  on  cooling 
to  a  nearly  solid,  seai-transparent,  brownish-yellow 
mass,  which  is  a  mkture  of  several  more  highly 
condensed  valerylenea 

Sulphuric  acid  diliied  with  a  third,  a  half,  or  a 
nearly  equal  volume  if  water,  acts  like  the  concen- 
trated  add,  but  less  ^olently  and  with  less  coloration. 
As  the  acid  is  more  and  more  diluted,  the  product 
contains  a  larger  |>roportion  of  the  compounds 
3C5H8.HZO  and  Cifizj^,  and  less  of  the  higher 
polymers.  But  whaltver  may  be  the  proportion  of 
acid  and  water,  there  is  no  divalerylene  or  hydrate  of 
valerylene  formed. 

Chloride  of  zinc,  heated  with  valerylene  to  i6o^-« 
I  So**,  produces  the  saiie  polymers  as  sulphuric  acid. 


Ebxata.— Pa^«  18.  TaVelrr,  sixth  colanm:  for  i-oooooool 
10005711,  etc.,r«iioooooapo,  0000571 1,  etc.,  lubstitatior  o  fori, 
throughout  the  column. 

Page  23,  lecond  ooL  s  liss  from  hottom :  for  "where  the  mer- 
cury and  oxygen  are  liberated  aa  half  molecules,  or  atoms,"  rtad 
"where  oxygen  is  liberated  U  a  half  molecule  or  atom.** 

Paff$  49,  second  col.:  for  •!•  HaO  in  the  equation,  r§ad  —  H4O. 
I 

Editorial  commmucation«  should  be  addressed  to  "  The  Editor  ** 
4,  Norman  Terrace,  Stoclwell,  S.j  and  aU  letters  reUtinr  to 
business  to  the  Publisher,  ^es  Firth,  4&A.,  Gannon  Street,  £70. 
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Monday,    29.    Medical  Sodetr.    8  p.m. 

„  Philosophical  Club.    6  p.m.  Anniversarr. 

Tuesday,    30.    Boyal  Institution.     }  p.m.    Prof.   Blackie, 


Mat. 


Plaio. 
Ci?il  Engineers.    8  pjn. 


On 


Wedneiday,  i.    Boyal  Institution.    1  p.m.  Annual  Meeting. 
^       ,.  Society  of  Arts.    8  pm. 

Tkuriday,    t.    Royal  Institution,     j  p.m.     Prof.   Hnxler,  On 
BthHohgy. 

„  Royal  Society.    8.30  p.m. 

,,.  Royal  Society  Club.    6  p.m. 

„  Chemical  Society.    8  p.m. 

FHday,        3.    Royal  Institution.    8  p.m.    Prof.  Blaokie,  On  tkt 
„  .     ,  ^    ifvnc  of  Soeeek  in  Greek  and  latin. 

Saturday,    4.    Royal  Institution.    3  P-ui.    Prof.  Huxley,  On  Etk- 
noloyy. 
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MAIN    SERVICE     FILTER. 


and 
the 


ThiM  FQter,  which  is  shown  in  section,  cntists  of  an  external  metal  case,  formed  in  two  parts,  a  and  b,  fastened  together  br  nnts 
Id  taewB,  I,  L  The  water  to  be  filtered  enters  by  the  pipe  F,  passes  first  through  the  coarser  filtering  media  A,  then  through 
le  finer  filter  B,  and  flows  oflf  pure  tluron|h  the  exit  pipe  C.  By  this  means  all  the  coarser  impurities  of  the  witer  are  arrested  by 
A,  andreonsequently  do  not  interfere  with  the  action  of  B.  These  impurities  accumulate  in  the  cavity  K,  from  wheuce  they  may  be 
readily  removed  from  time  to  time  as  maj  le  requisite,  by  allowins  the  water  to  pass  into  the  filter  through  M.  This  is  instantly  done 
by  tniaing  the  three-way  cock  H,  clodnf  the  exit  tap  C,  and  unscrewing  the  tap  D;  when  the  water  entering  the  upper  cavity 
m  th«  pipe  £  will  be  forced  in  the  revene  direction,  through  the  coarser  filtering  media  A,  and  carry  off  all  impurities  which  that 
filter  has  been  the  means  of  arresting.  This  operation  does  not  occupy  more  than  a  few  seconds  of  time.  These  Filters  are  used  by 
the  Metropottaa  Free  Brisking  Fountain!  Association,  the  General  Post  Office,  London  Hospital.  Swansea  Prison,  and  other  large 
estabhihiaenta.  ^  '  ^ 

PrtMff,  M  Tinned  Copper  Catet,  £6  6s.,  £8  8#.,  £»  lu.,  £i8  lit. 


0^^^ 


TESTIMONIAL. 

"  General  Post  Office,  Medicsl  Department ;  i}rd  October,  i860. 
"This  is  to  certify  that,  having  inspected  and  examined  the  filtering  apparatus  creeled  by  the  Silieated  Carbon  Filler  Company  at  the 
Honey  Order  Office,  where  it  supplies  filtered  vrater  for  about  i  }o  officers,  I  am  perfectly  satisfied  with  its  action.    The  water  is  filtered 
with  oonsiderable  rapidity,  at  the  same  time  that  tliis  is  efficiently  done.    I  recommend  this  system  to  Government  and  other  large 
oflices,  in  preference  to  any  other  with  which  I  am  acquainted.^WALLsa  Lewis,  M.D.,  Medical  Officer  6.P.O." 


JEffect  of  the  SILICATED  CAEBON  FILTER  upon  Thames  Water  obtained  near 

JBattersea  Bridge  at  Sigh  Water ^ 

I  Unflltered.  Filtered. 

I  Earthy  Carbonates  deposited  by  boUin^p  i  Gallon  ii*   gr.     None. 


Unfiltered. 
Total  solid  contents  of  an  Imperial  Galloa      lik  gr. 
Hardness,  as  determined  by  Clarke's  Tot       9  deg. 


Fatered. 
6  &g. 


I  Organic  matter  contained  in  an  Imperial  Gallon    38  gr.     06  gr. 


The  Unfiltered  Water  was  of  a  greeniih-yellow  colour,  and  during  evaporation  ^vo  out  a  most  offensive  odour,  the  residue  being  a 
dark  brown  mass  of  organic  and  saliue  impurities.  Wheu  passed  once  through  a  Silieated  Carbon  Filler  it  became  perfectly  oolourlns, 
sweet,  and  drinkable.  During  evaporation  nut  the  slightest  odour  was  perceptible,  and  the  residue  was  quite  white,  and  consisted  of 
little  nu>rc  than  chloride  of  sodium  (common  salt). 


'     ^lUnstrated  and  Priced  Lists  of  all  classes  of  Filters  on  application  to  the 
SILICATED     CABBON     FILTEB     COMPANY, 

WORKS,  CHUECH  ROAD,  BATTERSEA,  L0ND0|f,J§.y^OOgle 
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PATENT  PLUMBAGO  CRUCIeIe  COMPANY, 

SOm  MANUFAOTlJREES  TJNDEB  MORGAN'S  PATENT, 

BATTEJtSEA   WeftR&,   &4ftP^3ff,    S.W. 

These-Crucibles  (Morgan's  Patent)  were  the  only  ones  io  which  Prixe  Medak  wtr^  oiwa/rM, 
m  London,  1863;  Dublin,  1865;  New  Zealand,  1865;  amdOporio,  rSdg. 

They  ham  been  in  nie  for  many  yean  in  the  Engliih,  Colonial,  French,  and  other  Foreign  Hkts ;  the  Ensliah,  French,  and  other 
Artenala;  and  have  been  adopted  by  moat  of  the  large  Engineen,  Founders,  and  Aefinera  at  Home  and  Abroa£ 

The  eapdbiUtiea  which  have  nou>for  more  than  Uoeloe  yeare  distinguithed  theee  Orudbles  are  ihefoUowimg : 
Their  quality  if  uniform.  They  withstand  the  greatest  heat  without  danger.  Their  areralB  durabilitr  for  Gold,  SiImt,  Cofftr, 
and  other  ordinary  metals  is  forty  to  flftv  pouriug^s,  in  some  cases  reaching  one  hundred.  Theynever  crack,  and  heat  more  rapidly 
than  any  other  lund.  One  annealing  only  is  reooired.  Change  of  temperature  has  no  effect.  Thiir  can  when  hot  from  the  famace  be 
dipped  in  cold  water  with  safety.  The  saving  or  labour  and  metal  is  very  great.  In  Sleel  Melling  ae  taving  of  Fuel  has  been  deason- 
ftrated  to  amount  to  a  ton  and  a  half^to  every  Ton  of  Steel  fused.  For  Zitu  they  last  longer  thai  iron  pots,  and  save  the  gieat  loss 
which  arises  from  mixture  with  iron.  Those  for  MaUeabU  Cast  Iron  show  an  average  wonang  of  ioven  days,  doing  each  day  nearly 
double  the  work  of  any  other  Crucible. 

As  these  CrudbleTlast  much  longer  than  any  others,  it  follows  that  the  saving  of  metal  mvt  be  great,  because  to  each  worn 
Crucible  a  quantity  of  metal  adheres.  In  hetj  comparing  these  with  other  Crucibles,  the  tarinff  if  sMto^andyWI  alone  ia  more  than 
equivalent  to  tktir  eott. 


COVEE. 
BTIBBBB. 


BTAITD. 

A  are  made  in  sizes  rarying  tram  x  ozs.  to  any  required  capacity,  and  are  marked  by  the  quantity  <f  kilognuai  they  will  oaatain— thui 

No.  zoo  will  oontam  loo  kilograms. 
B  differ  in  shape,  "but  correspond  in  aU  other  req)ecta  with  A,  and  are  similarly  rffftrVft^- 
C  are  marked  in.'English  pounds— thus,  a  Crucible  marked  60  will  contain  60  Ibi. 
D  are  made  expressly  for  Steel,  in  various  sises. 

Cmoibles  made  to  any  shape  and  size  to  ord^. 


Some  unprincipled  Manufoc- 
turers  having  made  such  close 
imitations  of  our  Trade  Mark 
as  cannot  fail  to  deceive  the 
Public,  we  have  deemed  it 
advisable  to  alter  our  Mark  as 
here  shown.     It  will  be  ob- 


##fe. 


^\»^ 


iBATTERSEAF 

W*^        WORKS 

^LONDON. 


served  that  the  alteration  con- 
sists in  the  omission  of  the 
words — "  Dep6t8  at  Pabis 
AND  BoTTEBDAM,**  and  the 
ADDITION  of  the  words  — 
"MORGAN'S  PATENT.'' 


In  all  future  orders,  please  specify  "MOEaAN'S  PATENT,"  and  addioss  to 
BATTEBSEA   WORKS,    LONDON,    S,W, 

Printed  by  Juas  Evan  Adlaed,  of  X£|,  Bartholomew  Close,  London,  E.C.,  and  Published  for  the  Proprietors  by  Jamis  FaTH,  at 
4aA^Cannon  Street^  London.  E.C.    Agents:  Edinburgh,  Maclachlak  fc  Stiwajitj  Dublin,  PAimai  a  Co.}  Mew  York  and 
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A  Weekly  Record  tf  Scientific  Research, 
JMee  Sixpence. 

Tniia  OF  ScBacniFTioif  :-2a*  Laboratory  wiU  be  regularly 
farvaided  dmct  from  the  Office  to  aay  address  within  the 
l/Bitcd  Kmgdom  at  the  foUowing  rates,  pa^ble  in  advanoe : 


...     7'.') 

...    i4«.>Ucluding  Postage. 


Qnarter 

Half-Year 

Tear 

ADTttTMnttMTt.— The  charges  for  adrertiaing  iu  TiU  Laboro' 
0ry  will  be  as  under: 

Six  Lines,  and  utter 050 

BToy  additional  lAe         006 

One  Column 110 

0«»'*«e       440 

A  reduetion  of  10  per  cent  upon  Thirteen,  and  xo  per  cent,  noon 
^reaty-BU  Insertiooe.  Adrerfisements  intended  for  the  number 
itf  tiie  cnrreni  we^  must  readi  the  Office  not  hiter  than  4  p.m.  on 
xnnrsilay. 

CttSSrSSet^Omw. ^ ^ ""^  V^nhh  t^lAUM  JiKti^^ at  the 
.kiw  t?  <i«««5«?«0M  "gating  to  tli' Editorial  Department 
SJn^  f^^!?*?^  **°.?Sl^°"°»'  ^  ^™«»  TerraeTstock- 
J!2Jii2r"Si?;i_*'**.*!i  ^"f^^  relating  to  Adrerlisements,  Sub- 


BRITISH   ASSOCIATION   FOR   THE   ADVANCEMENT   OF 
SCIENCE. 

THE  NEXT  ANNUAL  MEETING  of  the 
^.  ^ASSOCIATION  will  be  held.  nndS  the  PresWcucy  ef 
m?vi?l?'  ****  ^^^^  0^  BUCCLEUCH:1[.B.  FjK  &?,  ll 
J^n^^^S™^"? "  k"«^  °"^  ^.'^e^'?;^'  September  4.  Notice  of 
Papers  proposed  to  be  read  at  the  Meeting  should  be  sent  to  the 
Assistant-Cfencral  Secretary,  G.  Griffith.  EsL  Harrow 
T^11!«  '"'^  ®?®"  ^'*'*  "^^  ^  ®^^»»  information  about  the 
8??«tS«  S'iSlIdeJf'  "^"''*'^  ^  communicate  with  the  Local 


Just  published,  in  demy  8fo,  cloth,  with  numerous  Engravings, 
price  lis.  6d. 

THE  ANALYSIS,  TECHNICAL  VALUATION, 
,.r  «  PURII'ICATION,  and  USE  of  COAL  GAS.  By  the  Rer. 
^^R^^BOWDITCH.  M.A.,  F.C.S..  Incumbent  ot  sC^LTbI 

London :  E.  and  P.  N.  Sporr,  48,  Charing  Cross. 
(Removed  from  16,  Bucklersbury!) 

INSTRUCTION  IN  PRACTICAL  CHEMISTRY 

Matcri! \l^^"lc^^^**  ^^  *^'  Study  of  Chemistry,  Botany. 

TO  PHARMACEUTICAL  AND  OTHER  STUDENTS. 

Mr.  J.  C.  Braithwaite,  for  thirteen  years  Principal  Instructor  in 
the  Ijiboratories  of  the  Pharmaceutical  Society  of  Great  Britain, 
and  Demonstrator  of  Practical  Pharmacy,  Pharmaceutical  Latin. 
&c.,  wishes  to  inform  his  old  Pupils  and  others  that  he  continues 
to  devote  his  whole  attention  to  Education. 

Mr.  Braithwaite's  Laboratory  is  now  open  daily  (Satnidays 
excepted)  at  10  a.m.  for  Instruction  in  Practical  Chemistry  as 
appbed  to  Pharmacy.  Medicine,  Analysis,  &c  PupQs  can  enter 
at  any  period.    Terms  moderate; 

The  Chemical  and  Toxicological  Class  meets  as  usual  ererr 
Monday  and  Thursday  Evening,  at  8  p.m. 

Tlie  Latm  Class  for  the  reading  of  the  PharmaeopoBia,  Phy- 
siciana*  Prescriptions,  8m;.,  every  Tuesday  and  FridaSrETening. 
at  8  p.m.  V  ■> 

The  Botanical  and  Materia  MecBca  Chtss,  every  Wednesday  and 
Saturday  Evening,  at  8  p.m.  The  usual  Excursions  for  the  Study 
of  Practical  Botany  will  commence  on  Saturday,  April  x8th,  at 
10  a.m.,  and  will  be  continued  until  further  notice. 

Fees  to  either  qf  the  ahow  Clones,  Half  a  Guinea  per  Month, 
payable  in  advance,    Pupile  can  enter  at  any  period. 

Gentlemen  privately  prepared  for  the  Bn^mfantiftni  of  the 
Pharmaceutical  Society,  «c. 

Letters  of  inquiry  should  be  accompanied  with  a  stamped 
envelope.  *^ 

Address— J4,  KENTISH  TOWN  ROAD,  N.W. 

Mr.  Braithteaite  reeeivee  a  fete  FupUe  to  board  m  hie  house. 


PRACTICAL  CHEMISTRY. 
Laboratory,  60,  Gower  Street,  Bedfbrd  Square,  W.C: 

MR.  HENRY  MATTHEWS,  F.C.S.,  is  prepared 
to  give  Instruction  in  all  Branches  of  Practical  Chemistry. 
The  Laboratory  is  open  daily,  except  Saturday,  from  Ten  to  Five 
o'clock ;  on  Saturday  from  Ten  to  One  o'clock. 

Mr.  Matthews  is  also  prepared  to  undertake  Analyses  of 
description. 


2le 


For  particukxs  and  Prospectuies,  apply  to  Mr.  Hi;  _ 
Matthswb,  at  the  Laboratory,  60,  Gowur  Street,  Bedford 
Square,  W.C. 
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Permanganates  of  Potash,  Soda,  and  other  Bases. 

PBIZE  MEDAL,  Class  II,  Section  A,  International  Exhibition,  i86», 

H.    B.    GONDY, 

BATTEBSEA, 
For  the  Manufacture  of  Manganates  and  Permanganates  on  the  large  scale. 

These  powerful  Oxidising  Sets  suppUed  of  every  required  degree  of  purity,  and  in  any 
*^  quantity. 

CHEMICAL   WORKS,    BATTERSEA,    LONDON. 


.WOEKS  by  H.  B.  CONDY,  Publuhed  by  HABDWICKE,  PICCADILLY,  LOHDON. 

*  TT>    iWT^   WATER-   THEIR    IMPURITIES    AND    PURIPICATIOK     Cloth   boarcU,    Ss.   6d. 

'"''  .?M;;^f ^  se^^^e  wm  medical  science  by  a  careful  perusal  of  these  pages,  id  a  practical  application  of  the 

'"''l^SS^W^Thllu?^^^^ 
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CHEMICAL    SOCIETT. 

THURSDAY,  APRIL  18* 

J.  H.  GlftdBtone,  Esq.,  Ph.D.,  PJI.S.,  Vice-Presi- 
dent, in  the  Chair. 

The  minntes  of  the  previous  meeting  were  read  and 
confirmed,  and  serend  donations  to  the  Library 
annoonoed. 

Certificates  of  candidates  for  election  read  for  the 
first  time  were  those  of  Walter  William  Fiddes, 
Sothemhaye,  Clifton;  Robert  B.  Tattock,  Ryles  of 
Bute,  by  Greenock,  K3. 

For  the  second  time  were  read  the  names  of 
William  Gowland,  Sheffield ;  George  Robert  Gowland, 
Sheffield ;  John  Cargill  Brough,  Stockwell ;  Edward 
Packard,  Ipswich  ;  F.  W.  Petterson  (of  Her  Majesty's 
Mint,  Calcutta). 

Mr.  William  Phipson  Beale,  Lincoln's  Inn,  was 
duly  elected  a  Fellow  of  the  Society. 

Mr.  AlBred  Coleman,  was  balloted  for,  but,  as  the 
votes  in  his  favour  did  not  reach  the  proportion  of 
three  fourths,  according  to  By-Law  I,  he  was  not 
elected  a  Fellow. 

Mr.  J.  Spiller  read  a  paper  "  On  the  Weathering 
of  Copper  Ores*'  It  is  well  known  that  the  sulphur 
ores  of  copper  are  oxidised  by  exposure  to  the  air, 
with  a  degree  of  rapidity  depending  upon  the  amount 
of  moistiu'e,  the  temperature,  and  the  purity  of  the 
mineral,  iron  pyrites  greatly  promoting  the  action. 
The  author  had  found  crystals  of  sulphate  of  copper 
amongst  the  ore  deposited  on  the  platforms  of  copper 
mines,  of  which  crystals  he  showed  a  specimen.  In 
conjunction  with  Mr.  A.  H.  Church,  he  had  investi- 
gated the  changes  of  the  Devonshire  cupriferous 
p^Tites*    Two  analyses  of  this  ore  gave — 

Cupriferous  pyrites  36  40 

Spathic  iron  ore    10  14 

Schist,  land,  etc  54  46 

100  100 

Percentage   of    metallic 
copper 8  9 

The  '*  tailings"  from  these  ores  contained  a  con- 
siderable quantity  of  cupriferoui  pyrites,  correspond- 
ing in  one  sample  to  as  much  as  2*9  per  cent,  of 
copper.  On  examining  the  water  of  the  stream  used 
for  washing  the  ore  above  the  mine,  he  found  it  con- 
tained no  sulphates,  and  but  a  small  quantity  of  car- 
bonate of  calcium.  Below  the  mine  it  contained  sul- 
phates of  iron,  copper,  calcium,  aluminium,  and 
manganese,  bnt  no*  carbonates.  Particles  of  cupri- 
ferous pyrites  were  held  in  suspension  in  the  stream. 
He  had  made  experiments  both  on  the  cupriferous 
pyrites  from  the  mine  and  also  on  the  "  tailings,"  and 
found  that  i  lb.  of  pulverised  ore,  which  contained  no 
soluble  constituents  after  exposure  for  twelve  months, 
gave  50  grs.  of  soluble  matter,  consisting  of  sulphates 
of  copx>er,  iron,  manganese,  aluminium,  and  calcium. 
An  equal  weight  of  the  "  tailings,"  under  similar  cir- 
cumstances, gave  64  grs.    The  results  of  these  ex« 

*  This  report  wat  imsTafdably  exdnded  from  cnx  last  number. 


periments  verified  the  statements  previously  made  of 
the  conversion  of  sulphides  into  sulphates.  The 
author  concluded  by  saying  that  vast  quantities  of 
copper  were  wasted  in  the  ordinary  mining  opera- 
tions, which  it  was  very  desirable  to  utilise,  especially 
as  great  damage  was  done  to  vegetation  by  metallio 
impurities  dissolved  and  held  in  suspension  by  the 
stream. 

Dr.  Gladstone  thanked  the  author  for  his  paper, 
and  said  that  he  observed  many  metallurgical 
chemists  present,  who»  he  had  no  doubt,  could  give 
some  interesting  observations. 

Mr.  D.  Forbes  observed  that  the  quantity  of 
copper  in  one  of  the  samples  of  tailings,  2*9  per  cent., 
was  very  high,  and  that  the  mine  must  be  very  badly 
worked,  as  these  "tailings"  could  be  concentrated 
at  about  one  fifth  the  cost  of  raising  the  ore  from  the 
mine.  In  the  south  of  Spain  the  copper  ore,  just  as 
it  came  from  the  mine,  was  exposed  to  the  air  on  an 
inclined  plane  and  frequently  watered,  the  solution 
of  cnpric  sulphate  being  precipitated  bv  metallic  iron. 
He  had  also  observed  that,  when  cupriferous  pyritos 
was  slowly  oxidised  in  mines  in  a  limited  supply  of 
air,  cr^'stals  of  metallic  copper  were  formed.  These 
were  hexagonal,  and  therefore  pseudomorphs,  and  on 
breaking  them  open  the  nucleus  was  foxmd  to  be 
arragonite. 

Mr.  F.  Field  said  that  in  a  horizontal  chimney  of 
a  copper-smelting  frirnace  in  Chili,  situated  on  the 
sea-shore,  he  had  found  large  quantities  of  cupric 
sulphate  and  oxychloride  of  copper,  the  production 
of  the  latter  being  explained  by  the  contiguity  of 
the  sea. 

Prof.  A.  H.  Church  said  that  what  was  particularly 
interesting  to  him  was  the  injurious  effect  of  the 
metallic  impurities  of  the  water  from  copper  mines 
upon  vegetation.  The  streams  were  employed  to 
irrigate  the  meadows,  and  the  farmers  found  tha^ 
since  the  mines  had  been  worked  the  produce  of  hay 
had  been  reduced  one  half.  Above  the  mines  the 
streams  were  fall  of  water  weeds,  and  below  they 
were  entirely  destroyed.  On  the  bed  of  the  stream 
was  formed  a  deposit  which  at  two  miles  from  the 
mines  contained  20*7  grs.  of  metallic  copper  in  the 
pound.  On  evaporating  some  of  the  water  to  dry- 
ness he  had  observed  a  blue  coloration  which  he 
had  traced  to  the  presence  of  a  salt  of  cobalt. 

Mr.  E.  T.  Chapman  then  read  a  paper  "  On  the 
Oxidation  of  the  Acids  of  the  Lactic  Series^*  detail- 
ing researches  which  he  had  made  in  conjunction 
with  Mr.  M.  H;  Smith.  In  former  papers  on  oxi- 
dation he  had  directed  his  attention  to  methods 
rather  than  to  the  products  obtained.  On  oxidising 
acids  of  the  lactic  series  he  found  that  aldehydes  or 
ketones  were  produced,  according  as  the  acid  was  a 
primary  or  secondary  lactic  acid — that  is,  contained 
one  or  two  alcohol  radicles,  the  general  formula 
being— 

CO.HO  J  -         T 

+coi  +  H»o.         ^ogie 

As  a  lactic  acid  could  be  obtained  from  an  acid  of 
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the  fatty  series  by  acting  upon  it  first  with  bromine 
and  then  with  oxide  of  silver,  and  as  this  lactic  acid 
bv  oxidation  ultimately  gate  the  fatty  acid  below  in 
the  series,  the  process  of  oxidation  furnished  a  means 
of  conyerting  kny  acid  of  the  fatty  series  to  the  one 
next  below  it : 

«  X  .  'A  C,  C1H5,  Hi  1  by  this  treatment 
Butyric  acid      'qq^^q      |  ^^^^  give 

C.CaHs.HO  4-  COa  +  HiO,  and  isobutyric  acid 
^'COMO^}    ^-(^^3)10    +    CO.    +    HzO,   thus 

furnishing  a  means  of  distinguishing  between  these 
acids.  Butyric  acid  would  give  first  propionic  alde- 
hyde, and  by  farther  oxidation  propionic  acid,  whilst 
isobutyric  acid  would  give  acetone,  acetic  acid,  and 
carbonic  acid.  This  application  of  the  principle  of 
oxidation  was  very  important,  ns  the  only  difference 
which  Frankland  and  Duppa  could  find  between 
valerianic  acid  and  isovalerianic  acid  was  the  action 
on  polarised  light ;  but  by  converting  them  into  the 
corresponding  lactic  acids  and  then  oxidising  them, 
aldehydes  would,  no  doubt,  be  obtained  which  would 
differ  in  their  physical  properties  as  well  as  in  their 
chemical  constitution. 

Pr.  Gladstone  thanked  the  author  for  his  very 
interesting  communication,  and  said  that  but  few 
chemists  thought  of  trying  the  action  of  polarised 
light  on  snbstfuices,  and  that  no  doubt  many  bodies 
now  supposed  to  be  identical,  if  submitted  to  limited 
oxidation,  would  be  found  to  be  isomeric. 

Mr.  E.  T.  Chapman  then  read  another  paper,  also 
recording  the  joint  work  of  himself  and  Mr.  M.  H. 
Smith,  "  On  the  Oxidising  Action  of  Permanganate 
of  Potassium**  The  action  of  permanganate  differed 
very  much  according  as  the  solution  was  neutral,  acid, 
or  alkaline.  When  alcohol  was  added  to  an  acid 
solution  of  the  permanganate  nothing  but  acetic 
acid  and  aldehyde  were  produced,  the  solution  be- 
coming quite  transparent.  In  an  alkaline  solution 
oxalic  acid  only  was  produced,  the  solution  becoming 
green,  and  remaining  so  for  some  time,  binoxide  of 
manganese  being  precipitated.  In  a  neutral  solution 
of  permanganate,  acetic  acid,  aldehyde,  and  oxalic 
acid,  were  produced,  manganic  peroxide  being  preci- 
pitated, and  the  solution  becoming  colourless.  A 
boiling  alkaUne  solution  of  permanganate  of  potassium 
formed  a  convenient  method  of  distinguishing  between 
tartaric  and  citric  acids — the  former  completely  re- 
ducing the  permanganate  with  precipitation  of 
binoxide  of  manganese,  whilst  citric  acid  only  reduced 
it  to  manganate.* 

A  paper,  entitled  "  On  the  Presence  of  Soluble 
Phosphates  in  Cotton  Fibre  and  Seeds,**  by  Professor 
P.  Crace  Calvert,  was  then  read  by  the  Secretary, 
Mr.  y.  Harcourt : — It  was  well  known  that  seeds  con- 
tained large  quantities  of  phosphates,  and  in  analysing 
them  it  was  usual  to  ignite  the  seeds  and  determine 
tlie  phosphoric  acid  in  the  ash.  The  author  had 
extracted  a  specimen  of  cotton  yam  with  wat«r,  and 
found  a  large  quantity  of  maenesia  in  solution,  but 
not  sufficient  chlorine  or  sulphuric  acid  to  combine 

*  Sec  LABoaAToa^^,  note,  p.  J9  (April  io>. ; 


with  it.  On  testing,  however,  for  phoiphoric  acid  he 
obtained  an  abund^t  precipitate.  As  the  yam  had 
evidently  not  been  "  weighted  "  with  a  magnesia  salt, 
he  was  induced  to  examine  specimens  of  raw  cotton  for 
phosphoric  acid  and  magnena.  Seven  samples  of  cotton 
from  different  countries  after  being  careMly  carded, 
were  exhausted  with  water,  and  the  dissolved  phos- 
phoric acid  determined  alter  evaporation  by  means  of 
uranium  salt.  He  found  the  quantity  to  vary  from 
*o55  and  '027  per  cent,  ilthough  there  was  magnesia 
present,  he  had  not  as  yet  obtained  sufficient 
evidence  to  show  that  the  phoaphoric  acid  was 
actually  present  in  the  rfate  of  soluble  phosphate  of 
magnesium.  The  exhavted  cotton,  after  ignition, 
gave  traces  only  of  pho^horic  acid.  Wheat,  French 
beans,  nuts,  and  walnuts,  when  submitted  to  the 
same  treatment,  gave  evidence  of  the  presence  of  a 
large  quantity  of  phosphiric  acid  and  magnesia. 

THURSDiY,  MAY  2. 

Dr.  W.  H.  Miller,  P.R.S.,  in  the  chair.  Owing 
to  an  insufficient  numberof  voters  at  the  last  meeting, 
the  names  of  Messrs.  Belle  and  Coleman  were  read 
again  "for  the  first  tine."  Messrs.  Brough  and 
Petterson  were  balloted  for  and  elected  Fellows. 
Messrs.  W.  and  G.  R.  Gowland  and  Mr.  Packard 
were  also  balloted  for,  hit  not  elected.  An  inter- 
esting discussion  on  Aiomicity  was  commenced  by 
Dr.  Odling,  and  was  carried  on  by  Professors 
Williamson,  Miller,  Foster,  and  others.  [A  ftdl 
report  in  our  -next.] 

CORRESPONDENCE. 

TITRATIOI     OF    ETHERS, 
To  the  Editor  o/Thx  Labosatoet. 

Sib, — I  learn  from  Mr*  Dittmar's  report,  in  vonr 
last  week's  number,  that  I  effect  "the  decomposition 
of  the  ether  by  heating  lit  for  a  few  hours  with  alco- 
holic potash  in  an  open.flask,"  and,*a  line  or  two 
further  on,  that  my  methl»d  is  "only  applicable  in  a 
limited  number  of  cases." 

Both  statements  are  tl^  products  of  Mr.  Dittmar's 
imagination.  As  a  mattdr  of  fact,  the  heating  with 
alcoholic  potash  takes  on^  a  few  minutes  in  ordinary 
cases,  and  a  determinatioa  of  the  purity  of  a  specimen 
of  acetic  ether  may  be" made  in  about  twenty  minute^ 
including  the  time  taken  in  weighing  out  the  ether 
for  the  experiment. 

I  have  applied  my  method  to  formiate,  acetate, 
butyrate,  valerianate,  oxalate,  diethoxalate,  and  ben- 
zoate  of  ethyl,  and  to  valerianate  and  acetate  of 
amyl ;  and  in  all  these  instances  no  difficulty  has  been 
experienced,  and  I  do  not  suppose  that  there  are  any 
difficult  cases. 

With  regard  to  the  attack  of  the  glass  vessel  by 
alkaline  solutions  refenred  to  by  Mr.  Dittmar,  I 
would  repeat,  as  I  stated  in  my  paper,  that  an  aleo* 
hoUc  solution  of  potash  will  bear  a  short  digestion  in 
in  a  glass  tube  at  100**  C,  or  a  three  weeks'  keeping  in 
a  well-stoppered  bottle  at  ordinary  temperatures, 
without  altering  in  degree  of  alkalinity. 

yi  izji.  Alfbbd  Waitilth. 

London  Institution, 

April  »9, 1867. 
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HISTORICAL  STUDIES, 

GEBER. 

1.  THOUOfl  the  attempt  to  fix  a  date  at  which 
the  science  of  chemiBtry  actually  be^an,  has 
been  often  made  and  as  often  baffled,  and 
though  historians  now  perceiye  that  unless 
withm  well-defined  limits  such  an  attempt  is 
futile,  we  need  not,  therefore,  despair  of  Che- 
mical Antiquities,  or  refuse  to  inquire  under 
what  form  and  guided  by  what  idea  chemistry 
appears  during  any  epoch.  While  we  do  not 
armpathise  with  that  spirit  which  prompted 
the  older  chemical  writers  to  enrol  scriptural, 
classical,  and  mythological  celebrities  among 
the  adepts,  and  which,  though  laughed  at  in 
them,  is  still  so  actiye  in  detecting  anticipa- 
tions or  confirmations  of  the  most  modem 
discoveries  and  theories  in  the  labours  or  words 
of  some  great  thinker  who  lived  years  or  ma^rbe 
centuries  a^o,  neither  do  we  quite  agi'ee  with 
those,  who,  by  affirming  that  the  science  began 
with  Lavoisier,  or  witn  Black,  or  with  any 
single  chemist  whateyer,  would  refuse  that 
name  to  those  who  worked  at  it  during  a  still 
earlier  time. 

2.  Modem  historians  are  agreed  in  believing 
that,  though  it  is  difficult,  if  not  impossible,  to 
say  at  what  rate  chemical  knowledge  grew,  and 
when  it  first  received  a  systematic  form,  the 
period  at  which,  and  the  person  by  whom,  the 
earliest  extant  system  was  published  are  deter- 
mined— GbBeb  being  the  autiior,  and  the 
eighth  ceataij  the  period.  This  fact  of  his 
bemg  the  earliest  writer  who  ^ves  expression 
to  ideas  which  stand  in  hiftoncal  connection 
with  those  of  the  present — of  being,  in  fact,  the 
first  chemist  who  remains  for  us — invests  him 
with  a  special  interest,  which  would  justify 
any  endeavour  to  ascertain  what  his  opinions 
exactly  were;  but  when  we  find  that  several 
of  his  works  are  not  more  remarkable  for  their 
age  than  for  their  contents  and  style,  for  the 
reputation  they  bore,  and  for  the  tone  of  the 
criticism  passed  on  them  during  centuries,  the 
interest  wnich  their  author  excites  is  propor- 
tionately intensified.  The  means,  however,  at 
our  disposal  for  gratifying  curiosity  are  scanty 
in  amount  and  disappointiiig  in  character.  At 
the  best,  onhr  fragmentary  notices  of  him  have 
appeared;  &r  while  one  historian  gives  an 
account  of  his  life  and  a  list  of  his  works, 
omitting  all  notice  of  their  contents,  another 
quotes  lar^ly  from  the  writings,  but  atr  the 
expense  of  the  bibliography  or  life;  and  the 
foUest  and  best  account  of  all.  Dr.  Kopp's, 
does  not  contain  the  most  recently  published 
biograplncal  notice^  and  is  deficient  in  the  list 


of  the  editions.  Were  nothing  more  required 
than  to  construct  a  complete  narrative  out  of 
these  fragments,  the  task  would  be  simple 
enough;  out  minuter  inquiry  into  the  chief 
published  sources  serves  only  to  show  how 
much  has  to  be  done  before  we  can  be  said  to 
be  critically  acquainted  with  the  life  and  works 
of  [Geber.  The  following  is  an  attempt — as 
complete  as  present  circumstances  will  permit 
— to  restate  what  is  known  of  Geber.  It  is 
not  intended  to  be  either  exhaustive  or  final, 
for  Bubseauent  increase  of  knowledge  may 
so  alter  the  worth  of  present  statements  as 
to  involve  a  corresponding  change  in  the 
inferences,  if  not  a  reyersal  of  them;  the 
results,  in  the  mean  time,  may  be  of  interest 
to  those  concerned  with  the  history  of 
chemistry. 

I.—Hii  Life, 

3.  Chalid  Ben  Jeaid— who  might  be  supposed 
familiarly  known  to  Europeans  as  Prince  Calid 
or  KaUid,  the  reputed  author  of  the  'liber 
Trinm  Yerborum,^  but  for  a  discrepancy  in 
dates — has  the  following  verse  upon  a  fact  in 
his  own  life : 

"  To  wisdom  I  was  invited  by  Dschabir,  the 
blameless  Imam.  May  the  earth  press  lightly 
upon  him,  like  the  odour  of  musk.^ 

4.  Chalid  died  a.d.  702,  and,  if  we  accent  his 
statement,  there  must  have  been  a  Dschaoir  in 
the  seventh  century  who  instructed  him  in  that 
chemistry  in  which  he  was  an  adept.  Hanlmer- 
Furgstall  published  this  account  in  1804,*  and 
virtually  repeated  it  in  iSipf  when  he  vnrote 
that  one  of  the  three  greatest  alchymista  in  ' 
Islam  was  Dschaber  Ben  Hajan  Es-sofi,  the 
pupil  of  Dschaafer  the  Imam,  and  the  master 
of  Ohaled  Ben  Jesid.  It  was  only  later^  that 
he  produced  the  fuller  biographj^  of  this 
Dschaber  Ben  Hajan  from  the  '  Fihnst,'  which, 
howeyer,  instead  of  throwing  liffht  upon  his 
personalty,  only  illuminates  tne  difficulties  his 
biographer  has  to  encounter.  In  the  history 
he  is  entitled  El-Dschabir — in  full  (Ebu  Ab- 
dallah)  Dschabir  Ben  Haijan  Ben  AbdaUah 
el-Kufi—and  is  stated  to  nave  flourished  in 
765. 

5.  Ibnon-Nedim,  the  author,  then  proceeds : 
'*  El  Dschabir,  distinguished  as  ess-Sofi.   The 

opinions  about  him  are  various — some  saying 

•  'LiteratargMcli.  dcr  Amber,'  Wien,  185 1,  vol.  ii,  p.  185.  H« 
there  refen  to  his  '£ncykl.  Uebersicht  der  Wiss.  des  Orients/ 
1804,  p.  519. 

1  Ersch  u.  Orubcr,  *  Allg.  Encyc./  ii,  417,  Leipi.,  1319.  The 
statements  were  aftermurds  repeated  by  Iloefer, '  Hist,  de  k  Chim./ 
i,  p.  308,  Paris,  184Z. 

t  *  Literaturgesch.  dcr  Araber/  vol.  iii,  p.  19J  sqa.  In  a  note 
he  remarks  that  the  tranalation  had  been^  already  published  in  tb^ 
« Jalirbiicher  der  Literatv,'  vol  cxiT,j,  ,f^^^  uy  ^^  v^  ^^  m^^ 
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he  is  one  of  the  seyen  ereat  masters  to  whom  is 
assigned  the  charge  of  the  houses  of  the  seven 
planets,  as  that  of  Mercury  to  Hermes ;  others, 
that  he  was  a  companion  of  the  Imam  Dschaafer 
ess-Sadik,  and  resided  in  Cuf  a;  others  accounted 
him  a  philosopher,  because  he  left  works  on 
philosophy  and  logic ;  while  the  masters  of  the 
art  (the  alchymists)  refer  back  to  him  the 
magistery  of  it  in  his  time.  It  is  their  belief 
that  he  travelled  from  country  to  countiy, 
without  taking  up  his  residence  permanently 
in  any,  for  fear  of  falling  into  the  nands  of  the 
rulers.  It  is  said  that  he  was  jparticularly 
attached  to  Dschaafer  Ben  Jahja,  in  the  train 
of  the  Barmecides;  whereas  the  Schii  [a 
certain  sect]  maintain  that  his  patron  was  not 
Dschaafer  ime  Barmecide,  but  Dschaafer  ess- 
Sadik  the  Imam.  One  of  .the  most  trust- 
worthy masters  of  the  art  informed  me  that 
Dschabir  dwelt  at  Damascus  in  the  main  street 
of  the  Qolden  Gate,  but  that  he  spent  most  of 
his  time  at  Cufa«  where  the  purity  of  the 
air  assisted  him  in  the  preparation  of  the 
elixir;  that  at  Cuf  a  a  golden  caldron,  weighing 
two  hundred  '  rothl,'  was  dug  up  in  the  ^^und 
where  formerly  the  house  of  Dschabir  Ben 
Haijan  had  stood,  and  that  this  happened  in 
the  time  of  Ised-dewlet,  son  of  Moised-dewlet. 
Ebu  Sebutekin  Destardar  told  me,  however, 
that  he  could  not  agree  to  this.  Many  scholars 
and  book-dealers  affirm  that  nothing  certain 
is  known  about  Dschabir ;  others  say  that  he 
never  wrote  anything  himself,  but  that  the 
books  which  pass  under  his  name  were  com- 
piled by  other  people  and  ascribed  to  him ;  but 
I  say^  a  lAan  of  merit  sits  toiling  in  the  com- 
position of  a  work  of  thousands  of  pages,  his 
genius  and  his  thought  exhausted  in  the 
elaboration  thereof,  and  his  hand  and  spirit  in 
the  copying,  and  then.it  goes  to  others  who 
never  trouble  themselves  whether  the  author 
has  been  actually  engaged  with  it  or  not.  This 
carelessness  is  a  kind  of  ignorance,  which  can 
never  be  felt  by  those  who  have  been  busied 
even  for  an  hour  with  science.  But  of  what 
use  and  profit  is  all  this?  The  man  (El- 
Dschabir)  really  lived ;  his  existence  is  patent 
and  renowned ;  his  works  are  great  and  nume- 
rous. He  left  books  on  the  sects  of  the  Schii, 
to  which  we  referred  in  the  proper  place ;  he 
wrote  treatises  on  the  scope  of  different 
sciences,  which  we  have  duly  quoted.  He  was 
from  Ohorasan,  it  is  said,  and  er-Rasi  (Rhazes) 
says  of  him,  '  Our  mastei*,  Ebu  Musa  Dschabir 
Ben  Haijan;  his  scholars  are  El-Charki,  Ibn 
Ajadhel-Missri,  and  El-Achmimi.'  Now  follow 
the  titles  of  his  chemical  works,  the  number 
whereof  amounts  to  more  than  a  thousand,  of 
which,  however,  we  shall  quote  only  those 
which  we  ounselves  have  seen,  or  of  the  existence 


of  which  we  have  been  assured  by  credible 
witnesses."* 

6.  Hammer-PurgsiaU,  ill  a  very  brief  review 
of  the  authorities,  notices  their  discrepancies, 
but,  whether  from  considering  a  solution  im- 
possible, makes  no  attempt  to  reconcile  them, 
and  merely  remarks  that  around  Geber   or 
Dschabir  there  hangs  a  gloom  very  hard  to  be 
dispelled.    Chalid's  worda  ai*e  precise  enough, 
but  then  Ibnon-Nedim  makes  mention  of  only 
one  Dschabir,  who  floarished  a  century  later, 
and  the  writers  who  succeeded  them  also  dis- 
agree.   It  could  hardir  be  possible  that  there 
should  be  distin^iishei  chemists  of  exactly  the 
same  name  withm  a  century  of  each  other,  one 
the  master  of  Chalid  and  the  other,  as  some 
say,  his  pupil,  and  thai  the  coincidence  should 
escape  the  author  of  te  *  Fihrist.*    And  yet, 
when  the  account  in  that  work,  as  given  by 
Hammer-Fur^stall,    ia   considered,    one   can 
refrain  with  difficulty  4rom  concluding  that,  if 
all  these  disputed  Btori«  were  current  so  soon 
afte?*  the  period  in  whbh  the  subject  of  them 
lived,  they  could  have  iprung  up  from  time  to 
time  only  by  confusina^  two  or  more  persons 
under  one  name,  or  f  lom  other  causes  which 
need  not  now  be  divined.    Were  we  to  suppose 
that  in  ti*anscription  tlie  names  of  El  Dschabir 
es  Sofi  might  possibtyhivebecomeconfiised with 
that  of  the  Imam  M  DiKshaafer  ess-Sadik,  and 
to  try  to  remove  the  difficulty  by  assuming  the 
latter  as  the  master  of  Ohalid  and  El  Dschabir, 
who  would  thus  be  contemporaries,  we  should 
be.  proposing  what,  '^th    everything   in    its 
favour,  would  be  a  mene  hypothesis,  out  as  it 
stands  is  in  opposition  to  all  the  apparently 
well-established    dates.     Wiistenfeld!,   indeed, 
according  to   Theile,t  has   proved  that  two 
chemists  of  the  eighth  century  are  included 
under  the  name  Greber,  snd  modem  statements 
seem  to  bear  out  the  affirmation.    Of  one  of 
these  the  full  name  was  Abu  Abdallah  Dschafer 
Ben  Muhammed  Ben  A£  el  Sadik ;  of  the  other, 
Abu  Musa  Dschabir  Boa  Hajjan  Ben  Abdallah 
El  Sufi  el  Tarsufi  el  Kufi.    The  former— who 
seems  to  be  identical  with  Dschaafer  ess-Sadik 
of  the  *  Pihrist'  was  bom,  he  says,  in  609  (three 
years  before  the  death  of  Ohalid)  and  died  in 
7615  at  Medina,  while  the  latter — who  is  the 
Geber  of  Europeans-^was  bom  at  Tarsus.    It 
does  not   seem,  however,  to   have   been  the 
custom  of  native  scholars  to  regard  Dschaafer 


*  The  whole  of  this  cannot  hare  1»een  taken  from  the  '  Ffliritt> 
becanso  mention  is  made  of  laed-dewlet,  who  died  a.d.  978,  and 
of  Rhazes,  who  died  a.d.  931,  whereas  that  work  was  composed  in 
A.D.  886.  Hammer-Pnrntall,  however,  does  not  point  oat  when 
the  translation  ends,  and  other  antborities  are  introdnced. 

+  Tlieile,  in  Ersch  und  Gruber,  *Allg.  Encyc.,'  toI.  It,  p.  10a 
Leipz.,  1852.  From  not  haviaz  Wiistenfeld's  work  at  hand 
CGesch.  d.  Aiab.  AerUe  a.  Natvioncher*),  I  am  nnabk  to  check 
this  remark,  or  to  say  upon^i^if^yi^j^ty^i^n^^     ^^ 
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ess-Sadik  as  a  chemist,  though  he  cnltivated  the 
science,  but  rather  as  a  mystic,  and  the  founder 
of  occnlt  learning  amongst  the  Arabs,  whereas 
El  Dschabir  was  viewed  as  their  principal  au- 
thority in  chemistry,  to  be  compared  with 
whom  was  one  of  the  great  distinctions  that 
could  he  conferred  on  any  other  adepts.*  But 
though  this  identification  of  persons  is  proved, 
the  account  gives  no  explanation  of  El  Dscha- 
bir's  conne<%on  'with  Chalid,  which  is  the 
point  to  be  elucidated.  It  seems  rather  to  con- 
firm the  difficulty  by  assigning  Dschaafer  ess- 
Sadik  the  year  705  as  that  of  his  decease.  For 
that  is  the  only  date  mentioned  by  Hammer- 
PnrgstaU  in  connection  with  El  Dschabir ;  and 
if  the  master  lived  upwards  of  sixty  years  after 
the  death  of  ChaJicC  the  scholar  must  neces- 
sarily have  been  still  later;  and  if  he  is  to  be 
allowed  time  for  the  composition  of  the  thou- 
sand writings  ascribed  to  him,  he  may  have 
witnessed  the  dose  of  the  eighth  or  the  early 
years  of  the  ninlh  centuiy,  instead  of  having 
liyed  and  worked  in  the  seventh. 

7.  If  this  last  view  could  be  established  it 
would  coincide  with  what  may  be  termed  the 
second  biography  of  Gkber,  wmch  has  been  re- 
peated by  most  subsequent  writers  on  the  au- 
thority of  Ahulfeda  the  historian-f  Abou 
Moussah  Djafiu:  al  Sofi,  he  says,  flomished 
toward  the  end  of  the  eighth  or  beginning  of 
the  ninth  century.  He  was  a  native  of  Harran, 
in  Mesopotamia,  and  was  by  religion  a  Sabsean. 
This  very  brief  notice  is  of  value  because  it 
still  adheres  to  the  eighth  as  the  century  in 
which  Qeher  lived,  and  becaase  it  yields  a  clue 
possibly  to  the  chief  point  ia  the  account  given 
Dy  Leo  A&icanus.^ 

8.  That  traveller,having  visited  the  city  of  Fez, 
in  Africa,  devotes  a  lar^e  ^rtion  of  his  travels 
to  describing  its  prmcipal  characteristics, 
among  which  were  its  alchemists ;  it  is  in  this 
narrative  that  the  third  biography  of  Geber  is 
contained,  which,  like  the  preceding,  has  been 
emoted  by  most  historians.  It  is  fortunate 
that  Leo  Africanus  was  by  no  means  a  partisan 
of  the  adepts,  otherwise  wb  might  never  have 
obtained  the  ffhmpse  he  gives  us  into  their  life 
in  the  fifteen^  century. 

"  In  this  city  there  is  a  vast  concourse  of 
alchemists  who  prosecute  their  vainest  art. 
They  are  a  set  of  the  stupidest  fellows,  for  they 
mummify  themselves  with  sulphur  and  other 
horrible  stinks.    According  to  their  wont,  they 

*  Tbu,  Ibnol-Kofthi  layg  of  Znl  Kan,  that  in  chemical  know- 
ledse  he  might  be  put  on  a  ierel  vith  Dschabir  Ben  Haian.  Caairi, 
.  ■  Btblioth.  AjraVHiBp.  Eseurial '  i,  p.  441,  Madrid,  1760. 

f  Abnlfeda  ('  Ann.  Htnl.'),  ii,  ti:  referred  to  by  Sprengel,  Hift. 
de  la  M<decine/  ii,  263,  Paris,  1815;  and  Hoefer,  IHist  de  la 
CniBMe,'  i,  109. 

t  •  Afric«5ctcriptio/  ill,  p.  ij6i  a&d  tngd.  Batar.,  16 ji,  p.  35*. 


assemble  in  the  eveninc^  in  the  chief  temple> 
and  there  discuss  their  false  doctrines.  Tney 
have  a  great  number  of  books  written  by 
learned  men,  the  chief  place  amonj?  whom  is 
assimed  to  a  certain  Geber,  who  jSourished  a 
hundred  years  after  Mahomet  [that  is,  in  the 
eighth  century],  and  was,  they  say,  a  Greek 
who  abjured  his  faith.  His  treatise  and  all  his 
dogmas  are  couched  in  allegory."  There  were 
two  sects  or  societies  in  this  place,  but  the  aim 
of  both,  continues  the  traveller,  was  the  same, 
namely,  to  coin  bad  money,  on  which  account 
most  of  the  "fellows'*  [as  they  would  be  styled 
now]  might  be  found  with  one  hand  lopped  off. 
Such  was  then  the  punishment  of  forgery,  but 
he  may  have  used  a  traveller's  licence  in  regard 
of  the  number  of  victims;  and  though  still 
many  may  have  been  mutilated,  we  may  hope 
that  they  suffered  for  the  misdeeds  of  the  few, 
for  the  maimed  alchemists  were  not  on  that 
account  necessarily  forgers,  though  they  may 
have  had  experience  as  metallurgists. 

Q.  This  report  of  Leo  Aiiicanus  seems  to  Dr. 
Schmieder*  to  be  confirmed  bv  its  own  intrinsic 
probability,  and  upon  it  he  has  constructed  a 
theory  to  explain  what  would  otherwise  be  a 
difficulty  connected  with  Geber's  name  and 
writin^i.  He  remarks,  correctly,  how  singular 
it  is  that  the  earliest  writings  on  chemistry 
should  be  so  fnU,  clear  and  accurate,  and  yet 
should  have  emanated  firom  a  nation  of  so-little 
experience  as  the  Arabs,  who  were  indebted,  as 
their  own  historians  affirm,  for  almost  all  their 
knowledge  and  culture  to  Ghreek  and  other 
foreign  sources.  The  difficulty,  however,  at 
once  disappears  if  Qeher  was  a  Greek,  who, 
when  converted,  would  cany  all  the  skill  of  his 
nation  along  with  him.  His  name  itself  bears 
evidence,  he  thinks,  of  other  than  oriental 
origin,  for  it  is  always  written  Dschefer  or 
Dschafar,  Jeber^  Yeber,  Heber,  Giabar,  Geber, 
or  with  some  similar  variation,  but  without 
any  titles  to  show  that  its  owner  could  boast  of 
long  descent,  or  of  any  Islamitic  descent  at  aU. 
To  substantiate  this  view  he  quotes  a  tradition 
to  the  effect  that  Mahomet,  when  busied  with 
his  great  work,  was  assisted  by  a  learned  Greek 
named  Jabar  or  Yefar,  in  the  composition  of  the 
Qoran.  This  legend  was  so  distastd^l  to  the 
most  faithful  Faithful  that  they  rejected  it 
with  anger,  and  used  his  name  suosequenily  as 
a  vile  epithet  of  all  unbelievers,  one  form  bein^ 
Guebre,  applied  to  the  fire  worshippers,  and 
Giaour  another,  conferred  on  the  Cnristians, 
from  which  Giabr,  or  Geber,  is  not  very 
divergent.  Thus,  the  Greek  chemist  may  have 
retained  the  approbrious  title  of  all  heretics 
after  his  conversion,  whatever  his  name  as  a 


•  'GfMhichte  der  AJchw^^'.flj^pj^^  1^5^^^ , 
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Christian  may  have  been,  and  that  which  was 
at  first  contemptuous  may  have  afterwards  had 
the  sting  extracted  by  his  abilities,  though  it 
could  never  receive  additional  onomastic  decora- 
tions, but  would  remain  his  special  appellative 
and  pass  on  to  posterity  as  a  proper  name. 

As  a  necessary  consequence  of  this  theory, 
its  author  assumes  the  existence  of  a  younger 
G^ber,  to  whom  appertains  strictly  that  longer 
name  found  in  most  historians,  and  which  is 
quoted  by  Du  Fresnoy  on  the  authority  of 
certain  manuscripts.*  Schmieder  supposes  that 
Geber  the  younger  was  a  son  of  the  convert ; 
that  his  name  was  originally  Abu  Mussa  Giaber, 
to  which  later  writers,  perhaps  his  scholars, 
appended  the  words  Ben  Hajiam  al  Sofi  in 
order  to  distinguish  him  from  ms  father.  This 
title,  he  thinks,  is  simply  Greek,  and  signifies 
"Son  of  the  Venerable  Sace,"  vUc  ayiov  rov 
oo^v ;  while  Ebn  Haen  01  some  writers  is 
merely  a  variation  in  spelling,  and  the  epithet 
Tusensis  Souficus,  found  in  one  of  the  aforesaid 
manuscripts,  a  translation,  with  the  name  of 
his  birthplace  or  residence  attached. 

10.  Professor  Foggendorff,  who  has  taken 
the  pains  specially  to  refute  the  main  theme  of 
Schmieder's  history ,t  has  yet  given  currency  to 
fais  theory  of  an  elder  and  younger  Geber|  and 
it  has  been  recognised,  though  not  formally,  by 
Dr.  Kopp.§ 

There  seem  to  be  reasons,  however,  for  ac- 
cepting it  with  great  caution,  if  not  for  reject- 
ing it  altogether.  Since  Schmieder  has  appa- 
rently left  his  readers  to  infer  that  it  is  on 
facts  mentioned  by  Du  Fresnoy  that  he  bases 
his  hypothesis,  it  may  be  observed  that  that 
author  nimself  says  nothing  about  two  Gebers, 
and  distinctly  remarks  that  the  name  is  not  of 
Greek  origin.  1 1  It  would  be  out  of  place  here 
to  enter  into  tne  etymological  argument  at  all, 
and  we  can  fortunately  dispense  with  it,  for 
there  are  sufficient  proofs  from  other  sources. 
In  one  of  the  manuscripts  to  which  he  refers, 
the  possessor  of  the  longer  name  is  explicitly 
identified  with  Geber — ^Abou  Moussa  Giaber 
ben  Haijam  al  Sofi,  qui  vulgo  G^ber  nuncu- 
natur.^  This,  which  may  be  a  gloss  by  a  later 
hand,  corresponds  both  with  the  names  given 
above  and  with  those  mentioned  by  writers 
who  know  of  only  one  Geber.  Bhazes**  calls 
him  "filius  Ayen,"lbnolKofthitt  cites  the  great 

*  *  Hist,  de  la  Fhilosophie  Herm^tiqne,*  Parii,  1742,  vol.  i 
pp.  49.  31. 

t  *  Handw.  der  Chemie./  Art.  "  Alchemie,'*  vol.  i,  1837. 

t  *Biogr.  Liter.  Handw./  i.  column  865,  Leipz.,  1863. 

i  '  Geschickte  der  Cheiuie/  voL  i,  p.  s&i  Brniuwlck,  1843. 

I  *  Hist.  Phil.  Herm./  i,  p.  74. 

%  Ibid.,  iii,  p.  29. 

**  Yid.  roprn  in  the  'Fihrist.'  Quite  independently,  Hoefer  qnotei 
from  an  nnpabliahed  HS.  of  Bhazei  to  the  same  effect.  *  Hist.,'  i, 
309.  and  note  (4). 

tt  Caairi,  *BibL  Escur./  i,  413, 


chemist  under  the  name  Dschabir  ben  Haijan, 
Haji  Khalfa*  caUs  him  still  more  ornately  Abu 
Musa  Jabir  Ben  H^yan  Et-Tarsusi  (Et-Tusi 
or  El-Maehribi)  El-Kufi  Es-Sufi.  And  though 
by  the  older  medieval  authors  such  a  name  was, 
naturally  enough,  cut  down  to  plain  Geber,  one 
at  least  calls  him  G«l)er  Arabs  Ebenhaen.t  This 
by  itself  would  prove  nothing ;  but  when  he  is 
referred  to  as  the  aiihor  of  the  *  Sum  of  Per- 
fection,' th^  chief  treatise  ascribed  by  all, 
Schmieder  included,  t#  Geber  the  reneg^e,  we 
must  either  conclude  ihat  the  elder  Geber  was 
passed  over  in  silence  by  the  biographers,  and 
his  writings  universally  ascribed  to  Greber  the 
younger,  or  else  th|t  there  was  only  one 
bschabir,  and  that  sone  other  inference  is  to 
be  drawn  from  Leo's  apcount  rather  than  that 
which  Schmieder  has  dven.  It  is  curious  that 
Schmieder  has  referred  to  Leo's  narrative  only, 
and  has  taken  no  notice  of  that  of  Abulfeda,  of 
which  he  can  scarcely  be  supposed  ignorant. 
Since,  however,  he  has  chosen  to  abide  by  this 
one  account,  which  is  loubtless  truly  reported 
by  Leo,  it  would  requin  to  be  proved  now  much 
reliance  can  be  placed  npon  a  tradition  which 
refers  to  a  time  so  lon^  anterior  to  that  of  its 
own  circulation,  and  ^hich  may  have  arisen 
from  Qeher  having  beea  a  Sabeean,  as  Abulfeda 
reports.  For  the  creed  of  ih&t  sect  is  said  to 
have  been  a  mixture  of  Judaism  and  Mahomme- 
danism,  and  it  is  as  likdy  that  misunderstand- 
ing prevailed  with  regaid  to  the  constituents  of 
his  original  religion  as  ithat  there  should  have 
been  two  Gebers,  fatheiand  son,  both  chemists, 
the  latter  of  whom  is  svoken  of  by  none  of  the 
principal  authorities,  it  is  not  obvious  what 
inducement  Schmieder  has  had  to  advance  an 
hypothesis  which  is  not  confirmed  either  by 
authority  or  by  circnmitance,  which  explains 
nothing  when  accepted  moonditionally,  and  is 
succesiSnl  only  in  naviiig  nothing  to  explain. 
For  the  discrepancy  betireen  Leo's  information 
and  the  Paris  manuscrift  can  be  ^t  over  in  a 
simpler  manner  than  hj  the  creation  of  a  new 
chemist.  There  is  a  difficulty  connected  with 
the  authorshin  of  the  works  we  have,  but  it 
springs  from  tneir  own  qualities,  not  from,  their 
being  either  of  Greek  or  of  Arabian  oriffin. 
But  once  granting  that  the  works  are  as  old  as 
they  are  masterly,  there  wacs  nothing  to  pre- 
vent ilie  author  ii-om  being  an  Arab  who  nad 
studied  in  Greek  sources,  who  had  imbibed 
their  spirit  and  their  power,  and  who  in  his 
treatises  concentrated  their  knowledge,  and 
reproduced,  as  he  himself  says,  the  lore  of 
"tlie  ancients."  Arabs  there  were  who  had 
translated  Gre^  books  for  their  caliphs.  Why 
may  not  Qeher  have  becoi  one  of  these  P 


*  Hnji  Kbalfa,  pi^m.  ed.  Fluffel,  1835— 1858. 
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11.  Seems  that  there  is  sucli  discordance  in 
the  original  sonrces  from  which  all  that  is 
known  of  Geher  is  derived,  it  need  hardly  be 
said  that  modem  historians  do  not  harmonise 
more  completdy.  In  fact,  by  introdacing  more 
recent  statements  and  by  repeating  variations 
in  dates  and  in  the  spelhng  of  the  name,  they 
wonld  appear  to  have  no  intention  of  agreeing. 
Drs.  Kopp*  and  Hoefer,t  the  most  recent  and 
complete  writers  on  the  sabject,  give  the 
accounts  both  of  Leo  and  Abtdfeda ;  Thomson,^ 
who  translates  without  special  acknowledgment 
from  Spreiigel,§  quotes  the  statement  of  Abul- 
feda  alone.  Schmieder,  as  we  have  seen,  relying 
upon  OlauB  Borrichiu8,||  confines  himself  to 
that  of  Leo  Africanus.  Gmelin,^  curiously 
enough,  does  not  repeat  even  it,  though  he 
knew  that  old  historian  well.  These  authors 
in  their  turn  have  their  results  reproduced  in 
the  biographical  dictionaries.  It  will  be 
suf&dent  to  mention  tiie  additions  which  have 
been  made  to  the  original  accounts,  for  though 
they  are  of  no  direct  value,  they  may  be  possibly 
brought  hereafter  into  connection  with  them, 
or  may  assist  in  opening  any  new  source  of 
information  respectmg  Qeher, 

12.  By  some  he  is  reported  to  have  been 
descended  from  Mahomet  by  the  mother's  side, 
and  in  this  spirit,  apparenHy,  a  fanciful  dia- 
logue** between  GebOT  and  I>emogorgon  begins 
with  an  exclamation  of  the  latter,  "Hail,  most 
sapient  grandson  of  mighty  Mahomet.*'  This 
person  is  supposed  to  have  been  the  prophet, 
but  others  think  that  he  was  an  alchemist,  and 
Gkj8ner8ay8,tt "  thegrandaaa  of  Iknow  not  what 
mightjr  Mahomet" — a  display  of  modest  caution 
which  it  may  be  prudent  io  imitate.  Of  more 
importance  is  the  assertion  that  he  was  a  native 
of  Spain,  but  of  Arabic  parents.  Nicolas  An- 
tonio, according  to  Du  Fremoy,;^^  seems  to  have 
propagated,  if  not  originated,  this  belief,  but 
without  establishing  it  bjr  satisfactory  argu- 
ments. In  accordance  with  it  he  was  claimed 
as  a  native  of  Tortosa,  trom  confusing  this 
place  with  Tarsus ;§§  whfle  by  others  he  was 


*  'Gcsch.  der  Chemie/  i,  p.  51. 

f  Hoefa, '  Hist.,*  loc.  cit. 

X  'Hwiory  of  Chem.,'  rol.  i,  p.  16,  Lond.,  1830.  But  compare 
Mgt  14 :  '*  Geber  is  supposed  to  hire  been  a  pliTsician,  and  to 
hare  written  in  the  serenth  century  f  and  then  foUo^'s  an  outiine 
of  his  theorrjirhicli  by  no  means  aciords  with  what  is  stated  sub- 
sequently, when  Thonuon  wrote  tne  he  must  have  forgotten 
■U  abont  the  other. 

i  *  Hist  Med.,' loe.  cit. 

I  "Pc  Ortn  et  Progreasu  Chemic,"  p.  jo,  in  Manget,  'Bibl. 
Chem.  Cnr.,'  toI.  i,  i7oz. 

f  '  Geseh.  dcr  Chem./  i,  p.  15,  G«tt.,  1797. 

••  Mnnset, '  Bibl.  Chem.  Cur.'  i,  1.  567. 

+t  Vid.  Vossina,  *  De  Philos./  p.  1I7,  Hag.  Com.,  1658. 

tt  *  Hist.  Phil.  Ilcrm.,'  i,  p.  73. 

H  So  reports  Tlieile  (r.  sup.,  S  6,  note  i),  but  there  is  also  a 
Tortosa  in  Syiia,  as  well  as  in  Catdouia,  and  that  may  possibly 
have  been  nbiititnted  for  Tarsus. 


believed  to  have  been  bom  in  Seville,  in  Anda- 
lusia, or  to  have  migrated  thither  from  Thus,  in 
Khorassan,  and  to  have  devoted  himself  to 
teaching  all  the  branches  of  Grseco-Arabic 
philosophy,  and  to  founding  a  school  of 
chemistiy,  the  doctrines  of  which  soon  spread 
throughout  civilised  Europe.  In  this  city  he 
is  reported  to  have  died  in  the  year  765,  which 
corresponds  very  closely  with  the  dates  already 
given  and  with  776,  which,  according  to  Haji 
KhaJfa,  is  the  year  of  the  decease  of  Dschabir 
Ben  Hajjan. 

13.  Whether  these  conflicting  accounts  have 
arisen  from  there  having  been  more  than  one 
person  of  the  same  name,  or  whether  they  have 
occasioned  the  belief  that  there  were  several 
Gkbers,  is  a  question  not  easy  to  settle.  The 
name  Dschabir  was  hj  no  means  peculiar  to 
the  chemist,  as  Schmieder  might  lead  us  to 
think,  but  was  borne  by  literary  men  of  dif- 
ferent epochs;  passages  have  been  already 
mentioned  in  which  distinct  individuals  are 
included  under  it;*  and,  following  the  same 
argument,  Hammer-Purgstall  concludes  the 
'  flhrist '  catalogue  of  Dschabir's  five  hundred 
writings  with  saying  that  they  are  probably 
the  laoours  of  different  authors  of  different 
periods.f 

14.  DuFresnoy^  speaks  of  a  poet  named  Geber 
or  Giaber,  who  flourished  at  a  later  age  in 
Spain  ;§  and  though  he  says  he  could  not  pos- 
sibly have  been  the  chemist,  for  poetry  and 
chemistry  are  two  follies  diametrically  opposed, 
but  which  require  perfect  men  te  excel  in 
either,  his  name  may  have  served  to  keep  fresh 
the  remembrance  of  his  more  notable  prede- 
cessor, and  he  even  may  have  obtained  credit 
for  writing  some  of  his  treatises.  There  is, 
however,  another  G^eber,  a  native  of  Seville, 
who  flourished  in  the  twelfth  century,  whose 
works  have  generally  been  mentioned  in  cata- 
logues along  with  those  of  the  chemist,  |[  and 
who  has  been  otherwise  identified  with  him,^ 
though  they  are  now  distinguished,  possibly 


•  Supra,  i  6. 

t  •  Litcraturgeach.  d.  Arab.,'  iii,  p.  199.  D'Hcrbclot  ('Bibl. 
Orient.,*  p.  ^«7,  Paris,  16517— this  article  seems  to  be  omitted  in 
the  1 78 1  edition—)  mentions  three  individuals  under  the  name 
Giaber.  The  second  of  these  is  Dschabir  Ben  Haijan,  and  he  is 
described  after  Abulfeda.  He  is,  besides,  called] Son  of  Senan, 
and  father  of  Moharonicd  Al  Battani.  This  latter  person  was,  in- 
deed, distinguished  as  ll)n  Dschabir,  and  Hammer-Purgstall  thinks 
it  not  unlikely  that  some  of  his  writings  may  have  been  ascribed 
to  Dschabir  himself. 

X  •  Phil.  Hermet.,'  i,  74. 

i  Tliis  seems  to  be  the  third  person  mentioned  by  D'Herbelot. 

R  E.  gr.,  Simler's  '  Epitome.' 

IT  Whewell  ('Hist.  Ind.  Scl.,*  i,  pp.226,  104,  1857)  speak*  of 
Geber  of  Seville  as  an  astronomer  and  chemist ,Tiut  without  dis- 
tingtiishing  them.  AgHin,  when  Cardan  ('  De  Subtil.,'  xvi,  p.  57J, 
Basil,  1564)  ranks  lleber  Hispanus  among  the  twelve  subtlrst 
geniuses  of  the  world,  an  opinion  that  has  been  handed  down  to 
our  own  day  by  Gcber's  enthusiastic  biographers,  it  is  most  likely 
to  the  astronomer  that  he  refers.  ■* 
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with  greater  accuracy.*  Oasiri  and  others 
refer  to  '^^rn  as  Geber  filios  Affla  Hispalensis. 
He  is  the  author  of  a  work  on  astronomy,  and 
it  was  he  whose  comments  on  Ptolemy  are  said 
to  have  called  down  the  wrath  of  Copernicus. 
At  the  beginning  of  the  commentary  he  treats 
of  spheiical  triangles ;  it  would  be  interesting  to 
laiow  whether  the  Paris  manuscript  No.  7399 
(Hoefer),  ascribed  to  Dschabir  Ben  Haijan,  is 
anything  more  than  a  copy  from  that  work. 
Whether  or  not  this  writer  and  the  author  of 
the  works  to  be  hereafter  mentioned  were  the 
same,  we  shall  confine  ourselves  to  the  chemist, 
and  merely  refer  those  who  desii*e  information 
respecting  the  astronomer  to  Bnicker's '  His- 
tona  Philosophise/  and  to  the  histories  of 
Delambre  and  others. 

15.  It  is  a  difficult,  perhaps  an  unnecessaxy, 
task  to  arrange  such  confusion;  the  contem* 
plation  of  it  only  leaves  on  us  the  impression 
that  by  some  channel  now  obliterated  the 
originsd  oriental  narratives,  with  all  their  con- 
tradictions, infiltrated  slowly,  but  so  thoroughly, 
into  the  Western  traditions,  that  there  is  hardly 
a  statement  thev  contain  which  has  not  been 
retained,  thougn  with  more  or  less  change. 
Watson  expresses  a  curious  doubt  whether  he 
preceded  or  followed  Oalid,t  and  even  the 
connection  with  Mahomet  seems  to  be  nothing 
else  than  a  misinterpreted  reminiscence  of  his 
patron,  Imam  Dschaafer  Ben  Muhammed. 

16.  Whatever  other  conclusions  may  be 
drawn  from  the  preceding  collection  it  seems 
certain  that,  in  the  interval  between  the  last 
half  of  the  seventh  and  the  first  quarter  of  the 
ninth  century  of  our  era — and,  if  760  be  accepted 
as  an  average  date,  some  iioo  years  £^0 — 
there  lived  an  Arab  who  cultivated  the  science 
of  chemistry,  and  who  wrote  many  books  upon 
it.  Of  evei^hing  connected  with  his  life,  his 
birthplace,  his  parents,  his  social  and  political 
relations,  his  rank,  his  actions  and  adventures, 
his  death,  there  seems  to  be  neither  anything 
certainly  known  nor  any  means  of  supplying 
the  want — ^the  darkness  gathers  more  thickly 
around  him  as  time  advances.  But  to  those 
who  followed  his  teaching  some  few  centuries 
ago,  his  ereatness  loomed  so  mightily  through 
it  that  uiey  appeared  to  think  a  royal  tiue 
could  alone  denote  him  trul^.  Like  some  of 
the  points  already  noticed,  tms  may  be  merely 
another  reminiscence,  a  translation,  perhaps, 
of  the  word  Scheik,  which  native  writers  have 

prefixed  to  his  name ;  J  it  may  have  been  also 
in  part  conferred  on  him  by  the  admiration 
and  awe  of  those  who  studied  his  works ;  it  is 


[Vol.  I.  Mftj  4. 1867. 


•  Hoefer,  'Nouv.  Biog.  Gfo./  t.  xlx,  fab  voc,  1857. 
t  '  Chem.  Estaya,'  i,  p.  x8,  Loud.,  1784. 
t'H^}iK]uafa,pa8nm. 


incautious,  therefore^  on  one  hand,  merely  to 
affirm,  as  has  been  done,*  that  there  is  no 
warrant  for  it ;  and  it  is  unnecessary,  on  the 
other,  to  combat  hiB  prerogative,  to  which 
some  may  still  deem  him  well  entitled,  of 
remaining  "  King  of  the  Arabs." 

,      OUR  FOREIGN  CORRESPONDENCE. 

FRANCE. 

PabiS;  April  29,  1867. 
Meeting  of  the  Acad^mie  of  thi  zxnd  inat — Jobert  de  LambaUie. 
— M.  Berthelot's  recent  reaearcbea. 

The  meeting  of  the  Acad^mie  of  the  22nd  inst. 
was  characterised  by  varioos  incidents  of  personal  in- 
terest— ^the  announcementaf  the  death  of  an  academi- 
cUn,  the  nomination  of  a  tew  member,  and  the  com* 
munication  of  papers  by  ttveral  foreign  savants  who 
have  been  attracted  to  Fkris  by  the  Exhibition,  and 
who  were  present  at  the  siting. 

M.  Jobert  de  Lamballe  ded  on  the  19th  inst.,  after 
a  hopeless  mental  dise&sejihat  seized  him  suddenly 
twelve  months  ago.  Celelrated  as  a  surgeon,  he  will 
be  remembered  by  men  <f  science  for  a  simple  ob- 
servation which  has  done  mich  to  expose  the  nuisance 
of  spiritualism.  Jobert  obierved  some  years  ago  that 
by  an  imperceptible  movmient  of  the  knee  noises 
might  be  produced  which  dosely  resembled  those  im- 
posed  upon  the  creduloua  as  prophetic  "  spirit-rap- 
pings,'' phenomena  now  sonewhat  out  of  fashion. 

Three  new  seats  having  Veen  added  by'the  Imperial 
decree  of  the  3rd  of  Januiry,  1866,  to  the  section  of 
Geography  and  Navigation,thc  Acadcmie  proceeded  to 
elect  a  member  for  the  secoid  of  these.  M.  d'Abbadle 
(known  chiefly  for  bis  tnvels  in  the  Brazils)  was 
elected  by  29  votes  against  28  given  to  M.  Vlllarceau. 
The  Mar^chal  Vaillant,  already  member  of  another 
section  of  the  Academic,  ^o  had  put  himself  on  the 
list  of  candidates,  deemed  It  expedient  to  withdraw 
his  name  before  the  election  took  place. 

Among  the  strangers  piesent  at  the  sitting  we 
mention  Professor  Biehte^  of  the  School  of  Mines, 
Freyberg,  Saxony,  the  discoverer  of  the  latest  metal, 
Indium,  and  Professor  Steory  Hunt,  from  Toronto. 

A  splendid  sample  of  indium  is  now  exhibiting  in 
the  Champ  de  Mars,  and  ths  discoverer  communicated 
a  short  note  on  its  properties  to  the  Academie.  The 
metal  occurs  with  sulphide  of  zinc  in  the  mines  of 
Freyberg,  100  kilograoimes  of  the  mineral  contain- 
ing 25  to  40  grammes  of  indium.  It  is  obtained  by 
tre&ting  the  residue  of  the  solution  of  zinc  in  hy- 
drochloric acid  with  nitric  acid,  evaporating,  treating 
with  sulphuretted  hydrogen,  dissolving  the  precipi- 
tate in  hydrochloric  acid,  separating  from  copper, 
zinc,  and  cadmium,  by  ammonia,  and  reducing  the 
oxide  by  heating  it  in  a  current  of  hydrogen.  The 
metal  is  very  white,  8oft>  and  ductile.  It  has  a  spe- 
cific gravity  of  7*  15,  and  an  equivalent  of  35*9. 
Prof.  Kichter  described  some  of  its  salts  as  well  aa 
its  spectroscopic  reaction.  We  learn  from  private 
sources  that  Professor  Begnault  is  now  occupied  in 
determining  the  specific  heat  of  indium. 
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A  note  On  the  Formation  of  Chfpmm  and  of  Dolo- 
mites, bj  Prof.  Sterry  Hunt,  was  read  by  the  author 
himfielf.  The  following  are  the  results  of  his  experi- 
mentfl : — Bicarbonate  of  calcium,  contained  in  almost 
every  specimen  of  water,  and  sulphate  of  magnesium 
(a  constituent  of  sea- water),  will  give,  by  double  de- 
composition, sulphate  of  calcium  and  bicarbonate  of 
magnesium.  All  carbonates  are  originally  formed  by 
the  action  of  atmospheric  carbonic  acid  on  silicates. 
The  carbonate  of  so^um  thus  fomed  decomposes  the 
chloride  of  calcium  of  sea- water.  Only  sea-water  that 
has  been  previously  deprived  of  all  its  lime  will  give 
carbonate  of  magnesium  by  double  decomposition. 
This  accounts  for  the  scarcity  of  carbonate  of  magne- 
sium unaccompanied  by  gypsum.  An  account  remains 
to  be  given  on  the  formation  of  dolomites,  or  com- 
bined carbonates  of  calcium  and  magnesium.  This 
combination  is  effected  by  heating  up  to  iao° — 150^ 
the  mixed  carbonates  of  calcium  and  magnesium, 
as  formed  by  the  action  of  carbonate  of  sodium  on 
the  two  chlorides.  Carbooate  of  magnesium  partially 
decomposes  gypsum,  but  bicarbonate  of  magnesium 
has  not  the  same  effect.  The  atmosphere  of  primitive 
times,  containing  much  more  carbonic  acid  than  our 
own,  was  thereifore  particularly  favorable  to  the 
separation  of  gypsum  from  mother-liquors. 

M.  Tresca,  who  has  been  occupied  for  some  time 
with  the  study  of  the  shape  assumed  by  solid  bodies 
when  pressed  with  great  force  through  small  open- 
ings, communicates  an  account  of  his  researches. 

M.  A.  Perrot,  from  Geneva,  having  previously  de- 
scribed a  very  practical  gas-fiimace  for  producing 
high  tempei-atures,  now  reports  the  following  results. 
To  fuse  5  kilogrammes  of  copper,  1500  litres  of  gas 
have  been  consumed;  for  5  Idlogrammes  of  gold, 
400  litres  of  gas  were  found  suficient.  The  inventor 
likewise  succeeded  in  fusing  nidLel  in  his  furnace. 

M.  Berthelot  publishes  tht  end  of  his  communi- 
cation on  reducing  and  saturating  with  hydrogen  or- 
ganic compounds.  This  paper,  in  spite  of  its  interest 
and  its  extraordinary  leogth,  may  be  condensed  into 
a  few  words.  Prof.  Berthelot  treated  a  great  variety 
of  bodies  with  hydriodic  acid  at  between  250°  and 
300%  obtaining,  as  a  genera!  result,  the  saturated 
hydrocarbons  corresponding  U  the  number  of  carbon- 
atoms  contained  in  the  comlmation  which  he  sub- 
mitted to  this  reaction.  It  is  necessary  that  the  acid 
should  have  a  specific  weight  of  2*0,  and  that  a  great 
excess  should  be  employed.  An  acid  weighing  1*2 
proves  to  be  too  weak.  For  aoet  bodies  belonging  to 
the  fatU^  series  20  or  30  parti  in  weight  of  the  acid 
will  suffice.  For  aromatic  bodies  80  or  100  parts  are 
required;  for  carbon  and  caibonaceous  matter,  even 
more  than  that  becomes  neiessary.  This  excess  is 
evidently  required  to  conntei>alance  the  decrease  in 
strength  the  acid  undergoes  (hiring  the  reaction,  and 
it  would  most  likely  be  postble  to  avoid  it  if  care 
were  taken  to  transform  th«  iodine  liberated  into 
hydriodic  acid,  by  adding  phasphorus,  as  proposed  by 
MU.  de  Luynes  and  Salet  The  reaction  is  of 
coarse  without  influence  on  saturated  hydrocarbons. 

Hydrocarbons  of  the  general  formula  C2»Hx»  (old 
at<»nic  weights)  are  transformed  into  hydrocarbons 
of  the  general  formula  Cxn^^*    By  first  heating  to 


loo*^,  ethylene  is  transformed  into  iodide  of  ethyle> 
which  at  250°  undergoes  the  reaction  C4H5I  -f-  HI  := 
C4H6  +  I2.  Acetylene,  allyle,  etc.,  behave  in  the 
same  way.    So  does  chloride  of  carbon : 

C4CI6  +  12HI  =  C4H6  4-  6HC1  -f  6Ix. 

We  c^  the  reader's  attention  to  the  fact  that  M. 
Berthelot,  although  keeping  to  old  atomic  weights, 
never  writes  a  formula  with  an  uneven  number  of 
corbon-  or  oxygen-atoms,  and  even  admits  the  mole- 
cule of  iodine  to  be  =:  Ii.  The  old  adversary  is 
evidently  gradually  accepting  the  new  theories. 
Alcohols  and  fatty  acids  conform  to  the  rule,  acetic 
acid  giving  C4H6;  but  formic  acid  forms  an  ex- 
ception, being  transformed  into  oxide  of  carbon  and 
water.  Succinic  acid  forms  the  corresponding  hydro- 
carbon CgHio. 

Aldehydes  yield  not  only  the  corresponding  hydro- 
carbons, but  also  higher  ones  formed  by  the  condensa- 
tion of  several  aldehyde-molecules.  The  same  re- 
action takes  place  with  aromatic  bodies,  benzol, 
CizHd,  being  transformed  into  hydride  of  hexyle, 
C11H14.  If,  however,  an  insufficient  quantity  of  acid 
is  employed,  then  all  aromatic  bodies  are  decomposed 
into  carbon  and  lower  carbides,  thus — 

CizH6  +  6HI  =  C6H8  +  3Ci  +  2H1  +  3I1. 

Chloride  of  benzol  and  chlorinated  benzol,  C11H6CI6 
and  C11CI6,  both  give  benzol.  Benzoic  acid,  ac- 
cording to  the  quantity  of  acid  employed,  gives 
C14H8  or  C14H16.  Bodies  containing  nitrogen  give 
ammonia  and  saturated  hydrocarbons.  Hydrocyanic 
and  aqueous  hydriodic  acid  g^ve  iodide  of  ammonium 
and  carbonic  oxide.  But  cyanide  of  mercury  and 
gaseous  HI  give  marsh  gas.  Cyanogen  gives  carbon 
when  heated  with  gaseous  acid  ;*  but  hydride  of  ethyle 
gives  carbonic  acid  and  oxide  when  Seated  with  an 
aqueous  solution.  Indigo  yields  C14H16  +  CxH^. 
Albumen  forms  a  great  number  of  inactive  hydrocar- 
bons like  those^contained  in  petroleum.  Complex  hy- 
drocarbons, such  as  naphthaline  and  anthracene,  yield 
a  great  variety  of  products.  The  former  yields  hy- 
dride of  decylene,  CioHzi,  hydride  of  hexylene,  CixHi4« 
also  C20H10,  hydride  of  naphthaline.  This  body  is 
new  to  chemists ;  but  M.  Berthelot  does  not  exacUy 
describe  its  properties,  nor  does  he  publish  an  analysis 
of  the  same.  The  total  want  of  analytical  proof  in 
the  papers  hitherto  published  is  rather  bewildering 
to  those  who  know  the  extreme  difficulties  attending 
the  separation  of  hydrocarbons,  a  great  number  of 
which  were  formed  either  [simultaneously  or  by 
changing  the  conditions  of  the  reaction  of  HI  on  com- 
plex hydrocarbons.  It  is  true  that  a  lifetime  might 
have  been  spent  in  furnishing  the  arguments  generally 
admitted  as  requisite  to  leave  no  doubt  as  to  the  forma- 
tion of  the  enormous  quantities  of  bodies  obtained  in 
these  reactions,  many  of  which  we  are  obliged  to 
leave  unnoticed  for  want  of  space.  One  of  the  most 
unexpected  reactions  observed  by  the  learned  and 
indefatigable  experimentalist  is  that  given  by  car- 
bonaceous matter  and  by  carbon  itself.  They  all  form 
saturated  hydrocarbons  with  from  12  to  24  (old) 
carbon-atoms.  The  interest  attaching  to  this  research 
is  very  great,  and  such  remarks  as  we  have  ventured 
to  bring  forward  are  by  no  means  intended  to  de- 
crease it.    Stilly  we  must  not  omit  to  mention  that 
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similar  reactions  have  been  published  by  Carias,  who 
obserred  the  transformation  of  benzol  into  iodide  of 
hexyle,  and  by  Scheurer-^estner,  who  observed  that 
aniline  in  the  process  of  its  formation  is  sometimes 
reduced  to  benzol  and  ammonia. 


EDITORIAL  NOTES. 

GLYPTIC    FORMULJE. 

Those  teachers  who  think,  with  Dr.  Frank- 
lajid  and  Dr.  Oram  Brown,  that  the  funda- 
mental fo/ctB  of  chemical  combination  may  be 
advantageonsly  symbolised  by  balls  and  wires, 
and  those  practical  students  who  require  tan- 
gible demonstration  of  such  facts,  will  learn 
with  pleasure  that  a  set  of  models  for  the  con- 
stniction  of  glyptic  formulae  may  now  be 
obtained  for  a  comparativel^r  small  sum.  At 
first  sight,  the  collection  of  bright-coloui'ed  and 
silvered  balls  suggests  anythmg  but  abstract 
chemical  truth,  and  a  very  young  philosopher 
might  excusably  convert  them  to  purposes  of 
exclusively  recreative  science.  There  are  seventy 


balls  in  all,  for  the  representation  of  atoms — 
monads,  d^ads,  triads,  tetrads,  pentads,  and 
hexads,  being  distinguished  by  the  numbers  of 
holes  pierced  in  the  balls.  To  connect  these 
box- wood  atoms  into  "  rational  formula),"  brass 
rods,  sti-aight  or  bent,  and  occasionally  flexible 
bands,  are  employed.  The  figures  that  may  be 
foimed  by  the  combination  of  these  coloured 
balls  are  very  striking,  and  are  more  likely 
to  rivet  the  attention  of  students  than  chalk 
symbols  on  a  black  board.  Whether  they 
are  calculated  to  induce  eiToneous  conceptions 
is  a  question  about  which  much  mi^ht  be  said. 
In  our  diagitim  we  show  how  four  smiple  com- 
pounds comprising  only  univalent  and  Divalent 
elements  are  represented.    Fig.  i  may  stand 


for  chloride  of  barium,  Ba"Ob ;  fig.  2,  baryta, 
Ba"0 ;  fig.  3,  peroxide  of  barium,  Ba^Oa ;  and 
fig.  4,  hydrate  ©f  barium,  Ba''H202.  Of  course 
those  compounds  containing  elements  of  higher 
atomicity  are  represented  by  much  more  com- 
plicated aggregates  of  balls  and  rods,  and  some- 
times the  india-rulber  connections  have  to 
be  stretched  to  their  fullest  extent  to  express 
Dr.  Frankland's  very  elastic  bonds.  Hie  maker 
of  this  box  of  models  is  Mr.  Blakeman  of  Gray's 
Inn  Eoad. 

ABSORPTION   OF   HEAt   BY   AQUEOUS   VAPOUR. 

The  recent  experiiients  of  Magnus,  which 
are  brought  before  our  readers  ill  an  abstract 
of  a  paper  contributed  to  *  PoggendorflTs  An- 
nalen,'  seem  to  impeii  a  very  beautiful  fabric 
raised  b^  our  English  physicist,  Tyndall.  To 
the  "mightv  power*  with  which  aqueous 
vapour  can  absorb  the  non-luminous  raya  the 
latter  has  ascribed  most  important  conse- 
quences, and  the  ex|eriments  by  which  he 
established  this  powei  were  apparently  con- 
clusive. Magnus,  hovever,  has  consistently 
maintained  that  there  B  no  essential  difference 
between  the  absorptive  power  of  moist  air  and 
that  of  perfectly  dry  iir,  and  he  now  believes 
he  has  discovered  the  imperfect  link  in  Tyii' 
dall's  chain  of  reasoniig.  The  truth  cannot 
long  remain  hidden  froiu  either  of  these  careful 
investie^ators.  Meanwlile,  students  of  physics 
can  take  their  choice  of  the  following  pro- 
positions : 

V  Weight  for  weighi^  aqueous  vapour  tran- 
scends all  others  in  absorptive  power." — 
(Tyndall). 

**  Aqueous  vapour  hflb  no  very  great  power 
of  thermic  absorption."*-(Magnus.) 

CHEMICAL  ISXT-BGOKS. 

It  is  a  matter  much  io  be  regretted  that  the 
text-books  on  Ohemistiy  ordinarily  in  use  differ 
so  widely  in  their  statements  respecting  those 
subjects  which  are  included  in  the  lower  scien- 
tific examinations.  The  examiners,  as  well 
as  the  students,  have  to  "grind"  in  order 
to  master  the  eccentricities  of  certain  popular 
manuals.  An  examiner  in  Ohemistry  majr  be 
startled  by  the  student's  statement  that  nitro- 

Cis  prepared  by  heating  nitric  acid  on  i*aw 
cher*s  meat,  out  this  delicate  process  is 
gravely  prescribed  in  a  much-used  text-book. 
Again,  he  must  be  prepared  to  encounter 
ignorance  as  to  the  ordinary  and  most  con- 
venient process  for  preparing  chlorine,  as  this 
process  has  been  entirely  overlooked  by  the 
writer  of  one  of  our  most  recent  handbooks. 
If  the  student  has  got  up  his  chemistry  from 
a  little  treatise  lately  written  by  a  leading 
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chemist,  he  will  probably  know  nothing  of  the 
ordtaaty  process  of  preparing  the  important 
medicinal  salt,  iodide  of  potassium.  If  he  has 
dipped  deeper  into  chemical  literature  it,  is  not 
Tu^ikely  that  he  will  state  that  carbonic  oxide 
may  he  conyeniently  prepared  hj  heating 
powdered  chalk  and  iron  filings  in  a  gun- 
barrel,  as  this  is  the  mode  of  preparation  to 
which  prominence  ^  given  in  one  of  our  best 
treatises. 

ROYAL   SOCIETY— NEW   FELLOWS. 

At  a  meeting  of  the  Eoyal  Society  held  on 
Thursday  CTening,  the  following  gentlemen 
were  selected  as  Fellows,  to  be  bsJIoted  for  on 
June  6,  from  a  list  of  Bixtj  candidates : 

William  Baird,  M-D. 

W.  Boyd  Dawkins,  Esq. 

Baldwin  Francis  Duppa,  Esq. 

Albert  0.  L.  G.  Giinther,  M.D. 

Julius  Haast,  Esq.,  Ph.D. 

Capt.  Robert  Wolsely  Haig,  E. A. 

Daniel  Hanbury,  Esq. 

John  Whitaker  Hulke,  Esq. 

Edward  Hull,  Esq. 

Edward  Joseph  Lowe,  Esq. 

James  B/obert  Kapier,  Esq. 

Benjamin  Ward  Bdchardson,  M.D. 

J.  S.  Burdon  Sanderson,  M.I). 

Henry  T.  Stainton,  Esq. 

Charles  Tomlinson,  Esq. 
Our  readers  will  be  glad  to  see  that  Mr. 
Duppa^  who  is  so  well  known  for  his  svnthetical 
researches,  made  conjointly  with  Dr.  Frankland 
and  with  Mr.  Perkin,  has  been  selected.  Those 
who  are  interested  in  Materia  Medica  and  the- 
rapeutics, vnH  notice  with  pleasure  the  names 
of  Mr.  D.Hanbury  and  DiL  B.  W.  Richardson 
on  the  above  list. 

Among  the  unsuccessfol  candidates  were 
several  very  eminent  mex^  notably  Mr.  J.  A. 
Wanklyn,  whose  European  reputation  as  an 
original  investigator  m  organic  chemistry, 
ought  surely  to  have  beei  recognised  by  our 
great  scientific  body. 

FUTURE    ARTICLES. 

In  oar  next  will  appear  an  original  paper  by 
Dr.  Matthiessen,  on  the  Deteimmation  of  the 
Co-efficients  of  Expansion  caused  by  Heat,  in 
continuation  of  his  series  cn  Alloys.  The  pub- 
lication of  this  paper  has  been  delayed  bjr  the 
preparation  of  several  elaborate  engravings. 
In  the  same  number  will  be  commenced  Prac- 
tical Notes  on  Fruit  Essences  and  Artificial 
Odours,  by  H.  N.  Draper,  F.C.S.  The  conclu- 
sion of  Mr.  Barfifs  article  on  Silicious  Painting, 
and  Dr.  Frankland's  third  lecture  on  Coal  Gas, 
will  be  published  immediately. 


ORIGINAL  COMMUNICATIONS, 

DR.  M.  SIMPSON  ON  DMODACETONE. 

On    the    Formation   of   Di-iodaeetone.     By 

Maxwell  Simpson,  M.D.,  F,B,8, 
Many  years  ago  Sir  Robert  Kane  discovered 
that,  when  acetone  is  subjected  to  the  action  of 
chlorine,  a  body  is  formed  having  the  compo- 
sition 06  J  Q]J^  I  Ox,*  which   he  called  mesit- 

chloral.  It  is  now,  however,  generally  known  by 
the  name  of  di-chloracetone.  The  nature  of  the 
reaction  which  generates  this  body  is  explained 
by  the  following  equation : 

C6H60»  +  4OI  =  C6  [  of^  ]  0»  +  2Ha. 

When  the  same  compound  (acetone)  is  subjected 
to  the  action  of  chloride  of  iodine,  I  have  ascer- 
tained that  di-to<2acetone  is  formed,  and  by  a 
perfectly  analogous  reaction : 

C6H6O1  +  aOU  =  C6  [  ^  ]  O2  -f  2HCI. 

This  compound  was  prepared  in  the  following 
manner: — ^A  mixture  of  a  weak  solution  of 
chloride  of  iodine  in  water  and  pure  acetone 
was  introduced  into  a  large  glass  oalloon  with 
a  long  neck  and  gently  heated.  As  soon  as 
the  temperature  of  the  mixture  had  reached 
70°  C,  a  violent  action  took  place,  which  re- 
sulted in  the  deposition  of  a  dark-coloured  oil. 
When  the  action  had  ceased  the  oil  was  sepa- 
rated from  the  excess  of  chloride  of  iodme, 
washed  with  water,  and  afterwards  with  a 
very  dilute  solution  of  poti^h,  in  order  to  re- 
move the  free  iodine.  Finally,  it  was  again 
washed  with  water,  dried  in  vacuo  over  sul- 
phuric acid,  and  analysed.  The  experimental 
numbers  correspond  sufficiently  well  with  the 
theoretical,  as  will  be  seen  from  the  following 
table: 

Theory.  Experiment 


06   36 

H4 4 

Ox  16 

I»    254 


1 1  "61 
1*29 

81-96 


I. 

11-82 

I'72 


II. 


—      80-63 


310       100*00 

Di-iodacetone  is  a  lisht  straw-coloured  oil 
when  freshly  prepared;  it  soon,  however, 
becomes  red  from  the  separation  of  free  iodine. 
It  is  specifically  heavier  than  water ;  it  has  a 
sharp  biting  taste;  it  bums  the  skin  and,  like 
acroleine,  attacks  the  eyes,  producing  intense 
pain  and  infiammation.    It  cannot  be  distilled 
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without  decomposition.  With  the  view  of  f  orm- 
ine  di-CYonacetone,  I  heated  one  equivalent  of 
this  body  with  two  equivalents  of  cyanide  of 
silver.  1  did  not,  however,  succeed  in  obtain- 
ing the  desired  compound,  the  principal  pro- 
duct of  the  reaction  being  acroleine.  With  the 
oxygen  acid  salts  of  silver  it  yields  acroleine 
also,  together  with  some  acrylic  acid. 

Duhlin,  April  30, 1867. 

PARIS  UNIf^ERSAL  EXHIBITION,  - 

CLASS   XLIV. — CHEMICAL   PRODUCTS. 

BY  C.  W.  gUIN,  F.C.S., 
SuperuUmdgnt  of  ike  CJuntieal  Claues  of  th4  Inttrnatlondl 
Sxhibilion  of  i86x. 

PabiS;  April  29. 

In  the  very  elaborate  Jury  Report  on  the  chemical 
products  displayed  in  1862,  Ih*.  Hofmann  calls  the 
attention  of  the  manufactaring  world  to  the  valuable 
properties  possessed  by  certain  barium  compounds, 
and  ventures  to  prophesy  a  great  future  for  them. 
In  concluding  his  exhaustive  account  of  these  sub- 
stances, he  expresses  a  hope  that  great  results  will  be 
obtained  in  this  direction  during  the  ensuing  decade. 
Half  the  period  assigned  has  now  elapsed,  and,  as  far 
as  England  is  concerned,  nothing  appears  to  have 
been  done  towards  realbing  Dr.  Hofmann's  hopeful 
prophecies,  only  a  few  barytic  compounds,  such  as  the 
chlorate,  nitrate,  and  chloride,  being  exhibited. 

The  metals  aluminum,  magnesium,  and  sodium, 
which  at  one  time  seemed  likely  to  take  an  impor- 
tant position  in  manufacturing  industry,  are  hardly 
represented  at  all.  In  the  philosophical  instrument 
department  magnesium  is  exhibited,  but  only  as  an 
adjunct  to  Solomon's  magnesium  lamp;  and  alumi- 
nium and  its  alloys  are  quite  unrepresented.  As  in 
.  many  other  cases,  oiie  is  compelled  to  suspect  that 
these  manufactures  are  on  the  decline.  It  certainly 
seems  hard  that  when  such  useful  metals  as  aluminum, 
magnesium,  and  sodium,  have  been  once  transferred 
from  the  laboratory  to  the  manufactory,  they  should 
b^  allowed  to  drop  back  into  obscurity  after  having 
dazzled  the  crowd  with  their  singular  properties. 
Ultramarine  is  also  absent  with  a  single  exception. 
In  Messrs.  Gaskell  and  Deacon's  case  there  is  a 
specimen  of  blue  which  is  apparently  ultramarine, 
but  we  have  no  indieation  that  it  is  of  English  manu- 
fiidure. 

Of  chromium  compounds,  there  are  one  or  two 
specimens  of  chromic  acid  and  bichromate  of  ammo- 
nia, but  not  a  single  manufacturer  exhibits  either 
bichromate  or  chromate  of  potash. 

It  may  be  mentioned  incidentally  that  since  our 
last  report  the  Jarrow  Company  have  completed 
their  display.  Their  caustic  soda,  soda  crystals,  and 
bicarbonate  of  soda,  are  worthy  of  their  ancient 
reputation.  They  also  exhibit  good  specimens  of 
Jullion's  patent  anticlor-hyposulphite  of  lime. 

White,  red,  and  orange  lead  are  well  shown  by 
Tudor  and  Sons  and  Walker,  Parker,  and  Co. 
They  also  exhibit  flake.and  ground  litharge  of  ordinary 


quality,  and  pure  for  glassmaking  purposes.  The 
latter  firm  show  modds  illustrating  the  mode  of 
making  white  lead  by  the  English  system.  Zinc  and 
antimony  white  do  not  put  in  an  appearance  at  all. 

Arsenic  is  exhibited  by  Walker,  Parker, and  Co., 
and  A.  C.  Hadland  and  Co.  The  latter  firm  also 
contribute  fine  samples  of  realgar  and  orpiment. 
It  is  singular  that  nobody  exhibits  arsenic  acid, 
although  enormous  quantities  are  used  in  the  manu- 
facture of  aniline  dyei  In  mercurial  prepara- 
tions Messrs.  May  and  B&k  er,  as  usual,  take  the  lead. 
They  unfortunately  suffer  very  considerably  from  the 
effects  of  a  huge  carpet,  which  has  been  placed  upon 
the  wall  in  front  of  their  case.  Luckily  their  speci- 
mens may  be  examined  fr«m  the  side  as  well  as  frt>m 
the  front,  otherwise  most  people  would  suppose  that 
the  calomel,  carbonate,  aod  nitrate  of  bismuth,  and 
other  white  products  turned  out  of  the  Battersea 
works,  were  usually  of  a  fine  yellowish-buff.  They 
exhibit  calomel  and  corroflre  sublimate  in  crystalline 
cakes,  the  isolated  crystajs  of  the  latter  salt  being 
particularly  fine.  It  seem  that  in  certain  parts  of 
Bussia  and  Turkey  the  white  calomel  obtained  by  the 
usual  steam  process  is  qiite  unsaleable;  a  certain 
quantity  of  the  crystallini  product  has  consequently 
still  to  be  made.  Of  the  oiher  mercurial  preparations 
we  have  the  red  oxide,  tte  yellow  protonitrate,  the 
subsulphate,  and  several  oUiers.  Carbonate  and 
trisnitrate  of  bismuth  art  also  shown — ^the  crystals 
of  the  trisnitrate  being  pirticularly  fine.  In  mis- 
cellaneous products  we  hive  cyanide  of  potassium, 
both  in  lump  and  in  sticks.  Every  amateur  photo- 
grapher who  has  tried  to  break  a  refractory  lump  of 
this  salt  will  appreciate  the  value  of  being  able  to 
purchase  it  in  the  latter  form.  Chloride  of  zinc, 
oxide  and  oxysulphlde  of  antimony,  conclude  the 
metallic  compounds  displsyed  by  Messrs.  May  and 
Baker.  A  magnificent  crystallisation  of  metallic 
bismuth  in  this  case  attracts  great  notice,  both  from 
scientific  men  and  the  gencal  public. 

Messrs.  Davey,  Yates,  and  Boutledge  exhibit 
fine  but  small  specimens  of  corrosive  sublimate  and 
calomel,  also  the  biniodid^,  persulphate,  and  sub- 
sulphate  of  mercury.  Their  bromide  of  cadmium, 
valerianate  of  zinc,  and  citmte  of  bismuth  and  ammo- 
nia, are  of  excellent  quality. 

Messrs.  Howards  and  Sons  exhibit  calomel  and 
corrosive  sublimate  of  the  finest  quality. 

Mr.  Condy  exhibits  his  well-known  diiinfecting 
fluid,  and  in  addition  a  very  interesting,  though 
small,  series  of  permanganic  compounds.  First 
amongst  these  may  be  mentioned  the  permanganate 
of  ammonia,  which  was  long  said  not  to  be  capable  of 
existing  in  a  separate  form.  Mr.-  Condy  has,  how- 
ever, succeeded  in  forming  this  compound,  and  exhi- 
bits it  in  small  but  well-defined  crystals.  Side  by 
side  with  it  we  find  the  permanganates  of  potassium, 
sodium,  calcium,  barium,  silver,  and  zinc. 

Mr.  Condy  at  first  exhibited  a  solution  of  perman- 
ganic acid,  but  even  the  small  quantity  of  light  that 
penetrates  through  the  thick  blinds  of  Class  44  caused 
oxygen  to  be  liberated  in  such  quantities  that  the 
bottle  burst,  sending  the  stopper  and  part  of  the  neck 
through  the  top  of  the  case  like  a  bomb-shell,  with  an 
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explonoD  that  serioiuly  disturbed  the  equanimity  of 
all  the  sergeiu  de  ville  in  the  neighbourhood  for 
seyend  days  after.  There  would  be  no  need  to  allade 
to  this  unfortunate  accident,  had  it  not  been  indus- 
triously rumoured  that  it  was  the  permanganate  of 
ammonia  that  had  so  seriously  interfered  with  the 
gravity  and  j)lacidity  of  the  guardians  of  the  peace  of 
His  Majesty  the  Emperor. 

The  ttilts  of  tungsten  do  not  seem  to  be  exhibited 
at  all.  Incombustible  starch  appears  in  Messrs. 
Bicketfs  case,  but  no  information  is  given  as  to 
whether  it  is  prepared  with  tungstate  of  soda  or 
not. 

Silicate  of  soda  of  fine  quality  is  exhibited  by  Mr. 
Gossage,  and  has  been  before  alluded  to  in  our  ac- 
count of  that  gentleman's  new  soda  process. 

The  very  important  manufacture  of  bisulphide  of 
carbon  is  wholly  unrepresented.  Chloride  of  sulphur 
is  also  absent.  Fho^horuSy  and,  above  all,  lucifer 
matches,  likewise  came  under  the  same  category.  It 
is  really  painfhl  to  be  obliged  to  write  this  very  ob- 
jectionable word  "absent"  against  so  many  good 
names  and  important  manufactures.  This  is  all  the 
more  to  be  regretted  as  the  French,  as  a  rule,  adhere 
to  the  use  of  the  old  sulphur  match,  and  even  in 
Paris  it  is  difficult  to  procure  either  the  amorphous 
phosphorus  or  paraffin  matches  with  which  we  are  so 
well  supplied  in  England. 

English  match  manufacturers  seem  to  have  done 
.  but  little  towards  fulfilling  another  wish  expressed  by 
Dr.  Hofmann  with  such  earnestness  in  his  report 
on  the  Exhibition  of  1862,  viz.  *'That  before  the  Ex- 
hibition of  1873  shall  have  come  round,  phosphorus 
matches  might  be  an  obsolete  appellation."  Surely 
there  are  numberless  cheap  compounds  that  are  ig- 
nitable  by  friction  that  might  be  used  to  supplant 
the  objectionable  phosphorus  paite.  We  have  almost 
abolished  sulphur  in  the  manuiicture  of  matches  in 
England ;  will  no  one  endeavour  to  compel  phosphorus 
to  follow  in  its  footsteps  ?  It  may  be  said  that  the 
amorphous  phosphorus  matchto  are  free  from  the 
ordinary  objections  brought  foxward  against  the  use 
of  this  element ;  but  it  must  b«  remembered  that  the 
elimination  of  phosphorus  from  the  lucifer-match 
manufacture  would  liberate  for  agricultural  purposes 
a  large  amount  of  bones  now  consumed  in  ite  manu- 
facture. 

A  few  phosphates  and  hypophosphites  are  exhibited, 
but  they  do  not  call  for  special  notice. 

Qladal  phosphoric  acid  is  w41  exhibited  by  Messrs. 
Hop  kin  and  Williams  in  laige  transparent  masses. 
They  also  show  cyanide  of  potssium  in  pure  crystals. 
Their  permanganate  of  potash  ind  oxalate  of  cerium 
axe  also  very  good.  The  finest  portion  of  their  dis- 
play is  a  large  collection  of  nearly  seventy  difierent 
compounds  of  thallium.  In  addition  to  others  already 
known,  maybe  mentioned  thi  vanadiate,  the  anti- 
moniate,  the  sulphantimoniate,  the  permanganate,  the 
tungstate,  the  thallio-chloride  of  platinum,  and  the 
mlpho-^anide.  Here  again  the  deficiency  of  light 
greatlj^  mterferes  with  the  examination  of  an  exc^- 
ingly  interesting  collection,  it  being  quite  impossible 
to  distinguiBh  the  crystalline  forms  of  many  of  the 
most  chaiafileristic  spedmcns.    Boron  Dumaa  rightly 


named  thallium  the  ornithorhyncus  of  elements, 
uniting,  as  it  seems  to  do,  the  heavy  and  light  metals. 
In  Messrs.  Hopkin  and  Williams's  series  we  find  three 
salts  that  illustrate  this  fact  in  a  singularly  complete 
manner.  We  not  only  have  thallium  alum  in  un- 
mistakable octahedral  crystals,  but  also  thallium 
Bochelle  salt  and  thallium  tartar-emetic.  Professor 
Churchy  by  acting  on  certain  compounds  of  silver  and 
potassium,  under  pressure,  produced  silver  alum,  thus 
connecting  sUver  with  the  alkali  metals.  It  would  be 
interesting  to  know  whether  the  link  might  not  be 
still  further  strengthened  by  the  formation  of  silver 
Bochelle  salt  and  tartar-emetic.  No  doubt  some  of 
Mr.  Crookes's  opponents  will  seize  on  these  three  salts 
of  thallium  as  proofii  that  it  is  an  alkali  metal,  but 
the  formation  of  the  two  silver  salts  just  mentioned 
would  form  an  additional  reason  for  classifying  this 
metal  with  silver,  lead,  and  mercury.  It  seems  a 
thousand  pities  that  Messrs.  Hopkin  and  Williams 
did  not  show  this  beautiful  series  in  flat  cups  in- 
stead of  in  round  jars,  the  former  mod^  of  ex- 
hibition being  so  much  more  convenient  for  the 
examination  of  crystals  than  the  latter.  A  specimen 
of  thallic  alcohol,  too,  might  have  been  added  with 
advantage.  Messrs.  Hopkin  and  Williams  deserve  the 
greatest  possible  praise  for  showing  that  English 
manufacturers  can  be  men  of  science  as  well,  and 
they  will,  no  doubt,  feel  rewarded  by  learning  that 
their  display  has  created  a  large  amount  of  interest 
amongst  both  the  English  and  foreign  chemists  who 
have  visited  the  Exhibition. 

In  the  same  case  Mr.  C  rookes  exhibits  an  ing^t  of 
thallium  of  large  size;  also  a  tube  containing  the 
crystallised  metal  in  hydrogen  or  in  vacuo.  The 
latter  specimen  was  very  beautiful  at  first,  but,  owing 
to  some  defect  in  the  tube,  the  air  appears  to  have 
entered  and  destroyed  its  brilliancy. 

Amongst  miscellaneous  compounds  Messrs.  Poster 
and  Gregory  exhibit  valerianate  of  zinc  in  beautiful 
crystals,  also  valerianate  of  iron  and' valerianate  of 
amyl.  Messrs.  Savory  and  Moore  contribute  co- 
balticyanide  of  potassium,  in  fine  yellow  crystals. 
There  is  also  a  good  specimen  of  sesquichloride  of 
chromium  in  their  case. 

Dung-substitutes  seem  to  have  shared  the  fate  of 
phosphorus  and  many  other  important  products. 
Sulphate  of  copper  is  also  absent. 

Iodine  and  bromine  are  well  represented  by  Messrs. 
Howards  and  Huskissons.  Both  firms  show  iodide 
and  bromide  of  potassium  of  the  first  quality.  The 
singular  neutral  iodide  which  forms  semitransparent, 
yellowish,  four-sided  prisms,  with  pyramidal  summits 
is  othibited  in  great  perfection  by  the  latter  firm. 
These  peculiar  crystals,  on  examination,  se^m  to  be 
made  up  at  their  bases  of  aggregations  of  cubes,  while 
the  faces  of  the  pyramidal  summits  are  rounded  off  in 
a  very  curious  manner.  We  do  not  remember  to  have 
seen  any  published  account  of  these  extraordinary 
crystals,  which  have  been  well  known  to  several 
manufacturers  for  years;  they  are  certainly  deserving 
of  attention  from  some  of  our  leading  crystallo- 
graphers.  The  neutral  iodide  is  used  largely  by 
photographers  in  the  preparation  of  iodised  collodion. 
Messnk  Huskissons  have  endeavoured  to  show  ef  ^ 
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crystallisable  prodact  in  its  natural  crystals,  and  their 
case  would  afford  much  interesting  material  to  the 
student  of  crystallog^phy.  Of  course,  a  manufac- 
turer is  more  likely  to  obtain  perfect  crystals  than 
the  chemist  in  the  laboratory,  who  uses  pounds  and 
ounces  where  the  other  uses  tons  and  hundred- 
weights, and  it  seems  a  pity  that  other  houses  have 
not  followed  the  good  example  of  Messrs.  Howards 
and  Huskissons  in  exhibiting  their  salts  in  as  high  a 
state  of  crystalline  perfection  as  possible. 

Beginning  with  the  elements,  we  find  in  Messrs. 
Huskissons'  case  a  fine  crystal  of  sulphur  side  by  side 
with  a  number  of  nearly  perfect  rhombic  plates  of 
iodine,  many  of  them  two  and  a  half  inches  long. 
The  Rochelle  salt  crystals  are  also  yery  beautiful,  a 
remark  that  applies  equally  to  those  exhibited  by 
Messrs.  Howards.  The  bromide  and  iodide  of  cadmium 
are  very  fine,  and  the  crystals  of  ammonio-sulphate  of 
copper,  hyx)08ulphite  of  soda,  phosphate  of  soda,  sul- 
phate of  potash,  bicarbonate  of  potash,  and  acetate 
of  zinc,  and  many  others,  are  really  crystallo- 
graphic  studies.  Messrs.  Huskissons  also  show  an 
extended  series  of  iodides  and  bromides,  but  they  are 
so  crowded  together  in  the  utterly  inadequate  comer 
of  space  given  to  this  house  that  it  is  quite  im- 
possible to  examine  them  with  the  attention  they 
deserve. 

Messrs.  Johnson  and  Matthey  stand  alone  in  ex- 
hibiting the  salts  of  the  noble  metals.  The  first  ob- 
ject that  attracts  the  spectator  is  a  splendid  mass  of 
crystals  of  nitrate  of  silver.  The  eye  then  wanders  to 
a  couple  of  large  glass  caps,  filled  with  crystallised 
specimens  of  silicon  and  boron,  of  great  size  and  beauty. 
After  these  come  a  very  extensive  series  of  salts  of 
gold,  platinum,  rhodium,  iridium,  uranium,  nickel,  and 
cobalt.  The  uranium  series  is  particularly  com- 
plete,  some  of  the  double  salts  being  of  a  very  in- 
teresting character.  Messrs.  Johnson  and  Matthey 
also  make  a  most  magnificent  display  of  platinum 
and  its  congeners,  both  in  the  rough  and  manufac- 
tured condition,  in  Class  40,  but  these  we  must  leave 
until  we  turn  our  attention  to  that  class. 

In  Messrs.  Wilkinsons,  Hevwood  and  Co.'s  case 
of  very  beautiful  colours  a  specimen  of  what  is  called 
japanner's  paste  is  exhibited,  which  shows  how  easily 
chemical  knowledge  applied  in  the  right  direction 
may  effect  a  very  valuable  improvement.  The  makers 
of  patent  leather  were  formerly  in  the  habit  of  boiling 
a  mixture  of  oil  and  Prussian  blue,  in  order  to  pro- 
duce the  singular  black  compound  to  which  the 
beauty  of  their  manufacture  is  due ;  but  a  little  con- 
sideration on  the  part  of  Mr.  Hey  wood  led  him  to  the 
conclusion  that  oxide  of  iron  was  the  really  active 
agent  in  the  conversion  of  the  oil.  The  experiment 
was  tried  and  was  found  successful,  and  now  japan- 
ners  are  supplied  with  oxide  of  iron  specially  prepared 
for  the  purpose  at  about  one  third  the  price  they 
formerly  paid  for  Prussian  blue.  Would  that  manu- 
facturers would  read  and  study  Charles  Lamb's  de- 
lightful essay  on  roast  pig,  and  learn  the  lesson  it 
teaches — that  it  is  not  always  necessary  to  bum 
down  your  expensively  furnished  mansion  in  order 
to  procure  the  bilions  enjoyment  of  feeding  on  roast 
pork. 


LITERATURE, 

bloxam'9  chemistry. 

Chemistfy^  Inorganic  ani  Organic,  with  Experimenis, 
and  a  comparison  tf  equivalent  and  tnoleculnr 
formvltB,  By  Chassbs  L,  Bloxah,  Professor  of 
Practical  Chemistry  in  King^s  College.  London. 
London:  John  Churihili  and  Sons,  1867,  (pp.  v 
and  676). 

This  work  couatitntes  the  third  edition  of  Abel 
and  Bloxam's  '  Handbook  f  but  as  Mr.  Abel  has  not 
had  leisure  to  devote  to  iti  preparation.  Prof.  Bloxam 
now  undertakes  the  sole  nsponsibility  of  authorship. 
The  volume  contains  two  treatises — one  on  inorganic 
chemistry  (pp.  434),  and  a  second  on  organic  che- 
mistry (pp.  200) ;  it  conclides  with  an  excellent  and 
very  copious  index. 

It  is  probably  a  proposilon  to  which  the  majority 
of  reading  men  will  assentithat  the  most  interesting 
portion  of  the  history  of  etemistry  does  not  consist  <^ 
its  manuals.  Lemery's  t^atise  was  certainly  not 
very  remarkable,  unless  ftr  the  few  whimsical  pro- 
cesses it  described ;  Maoquir's,  which  was  once  called 
**  the  text-book  of  Europe,"  contains  scarcely  a  theory 
which  will  be  culled  with  seal  by  the  modems;  and 
the  great  Th^nard,  whose  valuable  work  has  been 
copied  by  the  usual  servle  herd  of  imitators,  is 
scarcely  even  known  in  recent  times  as  the  author  of 
a  treatise  for  students.  Aid  these  are  only  examples 
of  what  has  prevailed  alaost  universally.  The  his- 
torian of  a  science,  indeed*  never  refers  to  a  manual 
for  the  account  of  those  gieat  discoveries  which  have 
constituted  its  eras,  or,  porhaps,  eras  in  the  existence 
of  mankind ;  he  does  not  eonsult  such  an  authority 
with  respect  either  to  any  practical  or  theoretical  ad- 
vance which  may  have  beea  made  in  that  department 
of  knowledge.  Both  he  tnd  the  critic  feel  that  a 
manual  ])ears  much  the  mxoA  relation  to  a  special 
science  that  a  contemporary  play  does  to  the  social 
life  of  its  time  j  it  embodies  but  one  aspect  of-  its 
subject,  and  holds  the  mifror  up  to  only  a  part  of 
nature.  We  have  now,  therefore,  simply  to  see 
whether  Prof.  Bloxam's  look  fiiirly  represents  the 
dogmatic  chemistry  of  1867. 

In  the  inorganic  part  of  the  work  the  elements 
are  classified  into  the  prevalent  divisions  of  metak 
and  non-metals.  The  organic  pert  is  not  arranged 
on  any  special  principle.  We  had,  indeed,  hoped  to 
find  something  new  in  the  way  of  classification  (a 
matter  which  is  too  much  neglected  by  scientific 
writers),  more  especially  as  Naquet  and  FrankUnd 
have  recently  shown  that  the  ordinary  elemental 
classification  is  very  unsatisfactory,  and  have  en- 
deavoured to  improve  it.  Upon  what  legitimate 
grounds,  for  instance,  ought  osmium  to  be  ranked  as 
a  metal,  even  if  we  must  still  retain  the  Berzelian 
distinction  ? 

We  regret  to  observe  *ihat  Prof,  filoxam  continues 
to  adhere  to  the  old  notation  and  formule  generally, 
88  well  as  to  English  weights  and  measures  and 
Pahrwiheit  thennoi^j?|^  J^^t^  ^Th^foUowing 
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are  the  reasons  whereby  the  author  defends  this 
prooedare : 

"In  explaining  chemical  changes  by  equations,  I 
have,  as  a  general  rule,  employed  symbols  representing 
oombinlng  weights  (or  equivalents),  and  not  atoms, 
of  the  elements.  Had  the  work  been  intended  for 
advanced  students,  I  should  have  hesitated  to  incur 
the  reproach  of  obstinate  conservatism,  or  of  being 
behind  the  chemical  spirit  of  the  time,  though  even 
then  which  of  the  more  advanced  systems  wus  to  be 
adopted  would  have  been  a  very  formidable  question, 
for  at  present  the  different  modes  of  representing 
diemical  changes  are  almost  as  nomerous  as  chemicfd 
writers."  .  ..."  In  general,  English  weights 
and  measares,  and  Fahrenheit  thermometric  degrees, 
have  been  employed,  1^  conveying  more  clearly  to  the 
beginner  the  absolute  values  expressed,  since  the 
mental  effort  of  converting  what  must  still  be  called 
the  CJontinentsJ  systems,  slight  though  it  be,  might 
have  the  effect  of  diverting  the  attention  of  the 
reader  from  tiie  chemical  question  under  considera- 
tion."   (Preface,  p.  iv.) 

Now,  with  respect  to  notation,  it  is  a  well-known 
fact  that  the  old  system  has  nearly  disappeared  from 
modern  British  teaching.  The  defects  and  anomalies 
of  the  "  old  notation  "  were  so  numerous  and  glaring 
that  it  was  impossible  for  anv  person  who  frequently 
used  it  not  to  be  struck  with  them,  and,  in  conse- 
quence of  having  been  struck  with  them,  to  endeavour 
to  get  rid  of  them  altogether.  There  were  some  who 
only  lamented  and  hoped  for  better  times ;  but  the 
result  was,  as  we  all  know,  a  protracted  and  very 
serious  discussion  of  the  entire  subject.  It  is  quite 
unnecessary,  in  this  place,  to  deteil  the  incidents 
of  that  discussion; — ^how  the  written  language  of 
chemistry,  as  it  then  existed,  had  the  most  advan- 
tageous defence;  how  the  "new  views"  emerged 
with  vigour  from  their  hiding-places  to  a  well-con- 
ducted attack ;  how,  at  one  stage  of  the  controversy, 
formula)  and  types  and  symbols  were  supposed  to 
have  a  something  fixed  and  absolute  about  them,  as 
certain  of  us  stiU  suppose.  Suffice  it  to  say  that  we 
obtained,  as  a  result,  a  very  ^neral  acceptance  of 
the  "  new  notation."  Deficiencies,  indeed,  were  still 
admitted;  much  yet  remained  to  be  done.  But  there 
was  no  doubt  that  a  decided  advance  had  been  made ; 
and  it  was  agreed  by  an  eainent  and  numerous 
majority  that  we  had,  in  the  new  system,  a  compact 
and  well-organised  body  of  piinciples,  a  simplified 
and  concordant  notation,  andiformnlse  which  w«re 
supple  enouffh  to  adjust  themttlves  to  the  views  of 
each  inctiviaual  theorist.  Will  it  be  credited  that 
this  last  and  iudiipensable  qualification  is  the  very 
one  to  which  the  author  prin<%>ally  objects  ?  As  a 
matter  of  fact,  however,  a  total  omission  of  our  pre- 
sent notation  was  impossible;  and,  accordingly, several 
comparisons  are  given  of  the  old  and  new  formnlie. 
The  reader  is  thereby  left  to  h)i  choice ;  but,  as  we 
find  medical  students — and  this  is  a  severe  test — very 
much  prefer  the  modem  method  we  will  not,  on  this 
occasion,  ^Uscuss  the  expediency  of  relinquishing  any- 
thing to  the  decision  of  a  begin«er. 

With  regard  to  English  weigkts  and  measures  and 
I'ahrepheit  degrees,  we  are  also  sorr^  not  to  be  able 


to  agree  with  Professor  Bloxam.  We  cannot  see  why 
several  manual- writers  should  exhibit  so  much  tender- 
ness in  sparing  their  readers  a  little  labour.  Con- 
sidering that  the  results  of  the  greater  part  of  the 
research  done  in  this  country  are  recorded  in  terms 
of  the  gramme,  cubic  centimetre,  and  Centigrade 
degrees ;  that  one  is  unable  to  nnderstand  a  foreign 
scientific  paper  without  knowing  something  about 
these;  and  that  they  always  give  simpler  numbers 
and  facilitate  calculation,  it  surely  is  conferring  a 
favour  to  employ  them  in  teaching.  Why,  indeed, 
should  investigation  be  carried  on  in  one  language 
and  its  results  be  communicated  in  another  ? 

One  of  the  most  important  parts  of  a  chemical 
manual  is  the  definitions  it  contains;  and  it  must 
be  confessed  that  the  definitions  we  meet  with  are, 
as  a  rule,  not  very  remarkable  for  perspicuity  or 
truth.  How  many  authors  ever  give  a  single  hour's 
thought  to  a  definition  ?  is  a  question  which  the  dis- 
corning  chemical  public,  or  the  puzzled  student,  may 
very  justly  propose.  Tet  who  that  is  acquainted 
ever  so  little  with  the  older  chemistry  will  say  that 
such  venerable  terms  as  "acid,"  "base,"  "salt,"  and 
"  radicle,"  are  to  be  defined  off-hand,  and  that  a  study 
of  their  history  is  not  essential  to  a  proper  knowledge 
of  their  meaning?  Upon  the  question  of  acids 
both  schools  have,  in  our  opinion,  gone  equally  wrong. 
Theorists  of  the  hydrogen  school  (if  we  may  use  such 
an  expression)  rely,  in  the  main,  on  metallic  displace- 
ments, which,  to  a  certain  extent,  are  quite  favorable 
to  their  views.  Why  do  they  not  go  further,  and, 
with  our  present  knowledge  of  the  action  of  sodium 
on  ammonia,  alcohol,  and  acetic  ether,  call  the  last 
three  substances  "acids"?  Partisans  of  the  "old" 
nomenclature  and  notation  seem  to  us  to  have  been 
usually  as  much  at  fault.  They  said,  and  very 
honestly  supposed,  that  their  acids  reddened  litmus, 
etc. ;  whereas,  it  appears,  they  never  reddened  litmus, 
etc.  Pyrogallic  "  acid,"  in  particular,  caused  them 
very  much  trouble  and  confusion.  Neither  side  could 
perceive  that  "acid,"  as  they  themselves  used  the 
term,  was  the  name  of  a  function,  and  not  the  name 
of  a  substance.  Hence  the  unsatisfactory  and  cir- 
cular definitions  we  have  all  of  us  encountered.  An 
acid  ia  something  which  neutralises  a  base,  thus  form- 
ing a  salt ;  a  base  is  a  body  which  neutralises  an  acid, 
and  thus  yields  a  salt ;  a  salt  is  a  substance  which  is 
produced  by  the  action  of  a  base  on  an  acid.  It  is  a 
series  which  has  an  end,  but  no  beginning.  And  Pro- 
fessor Bloxam,  we  need  hardly  add,  is  very  conservative 
on  all  these  points. 

It  is  with  much  greater  pleasure  that,  putting 
general  theory  aside,  we  torn  to  the  descriptive  part 
of  the  section  on  inorganic  chemistry.  Oxygen  is  the 
first  element  described,  and  has  received  very  ex- 
cellent treatment  at  the  author's  hands.  Its  physical 
properties  are  first  briefiy  mentioned,  and  its  chemical 
behaviour  is  then  very  minutely  detailed.  There  are 
no  less  than  six  illustrations  of  combustion  in  the  gas, 
drawn  with  much  truth  and  care ;  the  explanations 
which  accompany  them  give  opportunities  for  the 
insertion  of  definitions,  a  historical  remark,  and  hints 
respecting  the  properties  of  other  elements.  An^ 
account  of  lev^ra)  different  methods  of  milking  oxygeiC 
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follows  these,  and  we  are  subsequently  presented  with 
a  succinct  notice  of  ozone.  Atmospheric  air,  its 
analysis  and  composition,  are  next  described ;  and  we 
then  meet  with  hydrogen.  The  electrolysis  of  water 
and  the  decomposition  of  steam  by  indnction-sparks 
are  sufficiently  alluded  to,  and  are  followed  by  an 
account  of  the  action  of  water  on  metals.  A  classifi- 
cation of  the  metals  is  g^ven  on  Th^nard's  principle. 
We  have  then  as  complete  an  account  of  the  difiusion 
of  gases  as  can  be  desired  for  the  ordinary  student. 
Many  of  the  experiments  which  the  author  narrates 
are  novel  in  form,  if  not  in  substance,  and  are  accom- 
panied with  illustrative  engravings.  The  chemical 
properties  of  hydrogen,  the  synthesis  of  water,  the 
endiometric  analysis  of  air,  combining  volumes  and  the 
oxyhydrogen  blowpipe,  constitute  the  succeeding 
topics.  The  remainder  of  the  non-metals  are  dis- 
cussed with  at  least  an  equal  minuteness.  In  fiict. 
Professor  Bloxam  has  evidently  thrown  his  main 
strength  into  this  department  of  his  subject.  It  is 
the  domain  of  brilliant  lecture  experiments,  of  manipu- 
lative resources,  of  happy  device — where,  indeed,  our 
author  is  perfectly  at  home.  Those  who  have  not  the 
practical  gift  may  safely  consult  this  work  for  de- 
scriptions and  illustrations  of  most  of  the  experiments 
wherewith  they  need  to  accompany  their  lectures. 
The  student  who  desires  only  an  elementary  know- 
ledge of  the  science  might  have  been  perplexed  as  to 
what  he  should  omit  or  peruse ;  a  special  ■  provision, 
^  therefore,  is  made  for  him,  by  printing  in  small  type 
'what  he  does  not  require.  At  intervals  there  are 
reviews  and  summaries  of  previous  statements,  and 
these,  we  need  hardly  say,  are  invaluable  to  a  beginner. 
They  constitute,  moreover,  one  of  the  new  features  in 
the  book.  A  great  deal  of  space  has  been  gained  for 
such  purposes  by  incorporating  titles  with  the  para- 
graphs to  which  they  belong,  instead  of  unng  them 
as  headings,  and  also  by  some  praiseworthy  omissions. 
We  cannot  but  think  that  a  further  improvement  is 
much  to  be  desired — it  would  be  advisable  to  work 
the  whole  of  the  notes  into  the  body  of  the  text.  One 
cannot  read  very  many  paragraphs  without  being 
harassed  with  faeCs,  hints,  and  surmises,  at  the  foot  of 
the  page ;  and  the  reader  is  irresistibly  reminded  of 
mosquitoes,  which  these  notes  resemble,  both  in  their 
intrinsic  importance  and  the  peculiar  form  of  annoy- 
ance they  produce.  We  really  hope  they  will  not 
make  their  appearance  in  any  future  edition.  It  is 
not  without  regret,  also,  that  we  have  observed  so 
much  experimental  physics  in  the  first  part  of  the 
work.  Many  writers  on  chemistry  are  gradually  in- 
troducing so  much  information  which  pertains  solely 
to  the  sister  science,  that  we  must  really  appeal  to 
them  to  remember  that  the  word  chemittry  has  a 
meaning  of  its  own.  Or  else,  it  will  be  well  to  en- 
large the  definition  of  that  very  misused  term,  and 
to  include  within  its  stcdy  (upon  justly  equal  grounds) 
the  theory  of  atmolysis  and  the  movement  of  the 
joints. 

The  chemistry  of  the  metals  abounds  with  descrip- 
tions of  processes,  and  is  very  sound  and  complete. 
Professor  Bloxam  has  been  very  industrious  in  col- 
lecting his  fkcts,  and  minutely  accurate  in  recording 
them.    Every  one  who  peruses  this  part  of  the  book 


will  feel  that  the  author  is  anxious  to  g^ve  him  fuL 
information,  with  as  few  mistakes  as  possible,  and 
within  a  moderate  compass  of  expression.  The  rarer 
metals  are  very  properly  dismissed  with  a  few  words ; 
indeed,  we  should  have  preferred  the  entire  exclusion 
of  some.  It  is  impossible  to  compress  any  informa- 
tion worth  the  having  on  tnch  subjects  as  the  cerium- 
group  or  the  entire  platintm-group  within  the  limita 
of  an  elementary  treatiK.  The  chapter  on  iron, 
which  is  principally  occupied  with  the  chemistry  of 
the  various  iron  manufadnres,  is  a  very  good  and 
satisfiictory  specimen  of  tids  part  of  the  work,  and 
includes  an  excellent  description  of  the  Bessemer 
process.  Copper,  also,  is  equally  well  treated;  an 
account  of  its  metallurgy,  the  mode  of  assaying  it, 
the  impurities  which  oocasbnaUy  affect  its  qualities, 
the  action  of  sea-water  upoi  it,  etc,  are  aU  given  in 
an  extremely  direct  and  intelligible  exposition.  The 
inorganic  part  concludes  vith  some  very  valuable 
special  chapters  on  such  to]^cs  as  glass,  pottery,  and 
porcelain;  that  on  gunpoiider  possesses  an  original 
value,  and  has,  therefore,  an  enhanced  importance. 

The  section  relating  to  organic  chemistry,  which 
constitutes  the  smaller  ddvlnon  of  the  entire  work, 
is  one  of  the  novelties  in  this  edition.  Its  gene- 
ral plan  is  that  of  a  seriei  of  chapters,  of  varying 
length,  referring  to  such  suljectsas  "Products  of  the 
Destructive  DUtillation  of  Coal,"  "Oil  of  Bitter 
Almonds  and  its  Derivative,"  "Starch,"  "Gun- 
cotton,"  "The  Alcohols  and  iheir  Derivatives,"  "  Or- 
ganic Alkaloids,"  "  Oils  and  Pate,"  "  Animal  Chemis- 
try,"  and  "Nutrition  of  Animals."  Under  some 
of  these  suggestive  titles  Che  reader  will  find  the 
ordinary  manufacturing  p^cesses  described  with 
great  clearness  and  abnndoroe  of  illustrative  equa- 
tions. One  of  the  most  im|ortant»  the  comparatively 
recent  manufiictura  of  gun-cotton,  is  discussed  at 
very  considerable  length;  file  mode  of  preparation, 
the  chemical  composition,  tke  products  and  effects  of 
explosion,  are  given  fully  from  the  best  and  most 
modem  data.  Some  of  the  results  of  Frankland  and 
Duppa's  researches  are  mentioned  in  their  appropriate 
place,  and  there  is  a  short  account  of  agfricultoral 
chemistry. 

'  The  excellences  and  demerite  of  the  organic,  cor- 
respond closely  with  those  of  the  inorganic  part.  It 
is  always  with  a  practical  end  that  the  author  writes. 
On  a  theoretical  point  he  not  unfrequently  leaves  the 
reader  quite  in  a  stete  of  indecision  as  to  which  of 
certain  views  he  shall  adopt.  This  is  especially  the 
case  with  the  theory  of  etherification,  where,  we  will 
venture  to  say,  that  no  student  will  know  whether  to 
accept  the  doctrine  of  contact-action,  or  that  of 
alternate  transformation  (Williamson's  theory) ;  and 
he  will  be  very  much  puzzled  to  decide  between  the 
proper  values  of  the  rational  formulae — 

CiHj.HO  and  (kUiJixO 

for  common  alcohol.  The  table  of  organic  alkaloids, 
too,  requires  emendation  and  extension. 

The  general  character  of  this  book  will  be  suf- 
ficiently evident  from  the  account  we  have  given  of 
it.  Those  who  are  famiUar  with  the  intentions  and 
dispositions  of  stndente  are  well  nwate  of  the  fiict^ 
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ibaft  not  one  in  a  thousand  desires  to  learn  chemistry 
as  a  profession.  As  a  rale,  therefore,  what  the  be- 
ginner considers  most  serviceable  to  him  (and  what, 
indeed,  is  moat  nsaally  advantageoas)  is  a  body  of 
soond  instmctdon,  direct  and  intdligible  in  its  tone, 
and  not  overburdened  with  theoretical  disquisition. 
In  addition  to  this  class  there  is  a  large  number  of 
outsiders,  who  are  not  students,iuid  who  (especially 
in  England)  are  desirous  of  having  accurate  general 
information  merely  on  the  fadt  of  our  science. 
'  Both  parties  will  find  that  in  Mr.  Bloxam's  book 
most  of  their  wants  have  been  admirably  provided 
for.  He  has  not»  in  our  opinion,  adopted  the  best 
and  simplest  course  with  regard  to  formula)  and  kin- 
dred questions.  Froid  his  theoretical  views,  taken  as 
a  whole,  we  must  express  our  hearty  dissent.  It  is 
only  the  practical  side  of  the  dogmatic  chemistry  of 
our  time  that  has  been  represented.  But  that 
has  been  done  admirably  and  with  a  great  expendi- 
ture of  time  and  trouble.  Host  lecturers  will  find 
here  some  experimental  contrivance  of  value,  con- 
spicuous for  being  neat,  clever,  and  inexpensive, 
while  students  and  beginners  generally  are  offered  a 
large  but  not  unmanageable  stock  of  accurate  infor- 
mation, the  possession  of  which  will  renden  most 
of  the  processes  of  manafacture  and  most  of  the 
common  phenomena  of  daily  life  sufficiently  explicable 
and  dear.  Professor  Bloxam's  'Chemistry'  ought, 
therefore,  deservedly  to  rank  high  as  an  aid  to  the 
proper  acquirement  of  a  general  education. 

MEDICAL    STUDENTS. 

Medical  StudetUt  of  the  P&rwl.  Bv  B.  Txmplb 
Wbtoht,  M.I><  Edmburgh  and  Liondon :  Wm. 
BUckwood  and  Sons. 
Ths  author  of  this  little  volume  appears  to  be  one 
of  those  who  think  the  title  of  a  book  need  not  of 
necesuty  describe  the  oontenU  of  it.  The  volume 
before  us  has  very  little  to  do  with  medical  students 
**  of  the  period  "  as  men  and  members  of  society,  but 
almost  exclusively  treats  of  whst  they  have  to  accom- 
plish in  the  way  of  study.  Here  and  there,  however, 
the  author  endeavours  to  say  t  few  words  in  defence 
of  the  much-maligned  medical  student,  whose  good 
name,  says  Dr.  Wright,  has  be»n  much  damaged  by 
such  unscrupulous  individuals  as  the  defendants  at 
the  police  courts,  who,  prelimimry  to  paying  a  fine  of 
five  shillings  or  upwards  for  their  escapades  of  the 
previous  evening,  "have  wit  enough  left  to  call 
themselves  medical  students."  The  medical  student 
"of  the  period"  is, according  tl Dr.  Wright,  a  totally 
different  person  from  the  polioi  court  brawler.  He 
rises  betimes,  attends  his  early  Homing  lectures  with 
unvaiying  punctuality,  works  asdduously  at  his  studies, 
tm  at  the  end  of  his  probationaty  career  he  undergoes 
the  ordeal  of  examination,  through  which,  as  a  matter 
of  course,  he  passes  with  facility  and  distinction.  As 
a  readable,  nntechnical  descri^on  of  the  course  of 
study  necessary  to  produce  an  M.D.  or  an  M.B.C.S. 
the  volume  is  commendable  nough,  but  we  must 
take  exception  to  the  light  and.flippant  style  which 
the  author  often  adopts  when  t|>eaking  of  scientific 
nlgecti. 


ABSTRACTS  OF  FOREIGN  PAPERS. 

BY   HENRY  WATTS,  B.A.,   F.R.S., 
AND   E.  J.   MILLS,  D.SC. 

JExperimenU  on  the  Absorption  of  Beat :  It^uenee  of 
Vapour  Adhesion.    Sy  G.  MAaNUS.* 

In  the  year  1861  researches  were  undertaken,  quite 
independently,  by  Prof.  Tyndall  and  myself  on  the 
transmission  of  heat  through  different  gases.  Our 
results  agreed  perfectly  in  this  re8pect---that  gases 
vary  very  much  in  their  power  of  transmitting  heat ; 
in  fiict,  that  some  of  them,  enclosed  in  a  tube  one 
meter  long,  transmit  less  than  half  the  heat  which  is 
made  to  impinge  upon  them,  whereas  atmospheric  air, 
under  similar  circumstances,  scarcely  affects  the 
transmission.  But  with  reference  to  air  which  has 
been  saturated  with  watery  vapour,  our  experiments 
exhibited  a  complete  discrepancy.  Prof.  TyndaU 
found  that  perfectly  moist  lur  absorbs  an  extra- 
ordinary amount  of  heat  j  that,  indeed,  as  he  expresses 
it,t  a  single*  atom  of  vapour  of  water  absorbs  16,000 
times  as  much  as  an  atom  of  either  oxygen  or  nitro- 
gen. On  a  second  occasion  he  stated  that  such  a]r, 
contained  in  a  tube  four  feet  long,  absorbs  4*2  to  6 
per  cent,  of  the  heat  which  reaches  it.  I  observed, 
on  the  contrary,  that  there  was  no  clear  difference 
between  the  absorbing  power  of  thoroughly  moist 
and  perfectly  dry  air  at  the  temperature  of  the  room. 
Prof.  Tyndall  has  drawn  important  meteorological 
inferences  from  his  results,  in  which  he  has  been 
followed  by  other  physicists.  These  inferences, 
valuable  and  interesting  as  they  are,  still  leave  it 
open  to  inquire  what  is  the  actual  fact  with  regard 
to  the  vapour  of  water ;  and  to  account  for  the  in- 
advertence which  has  caused  an  essential  difference 
between  myself  and  so  scrupulously  accurate  an  ex* 
perimenter  as  Prof.  Tyndall. 

At  the  commencement  of  the  year  1866 1  publishedt 
a  memoir  on  the  influence  of  the  absorption  of  heat 
on  the  formation  of  dew,  and  it  was  shown  that  so 
long  as  atmospheric  watery  vapour  is  perfectly 
transparent— in  fact,  so  long  as  it  is  a  true  vapour — 
there  is  no  observable  difference  in  radiating  power 
between  dry  air  and  that  which  is  saturated  with 
moisture,  bul  that  a  distinction  is  perceptible  both 
with  regard  to  radiation  and  absorption  when  the 
vapour  assumes  the  properties  of  mist.  Prof.  Tyndall 
immediately  replied,§  maintaining  his  previous  state- 
ment, and  shortly  afterwards  a  third  physicist  ap- 
peared as  umpire  between  us.  Prof.  Wild,  of  Berne, 
made  a  number  of  experiments  after  the  method  of 
Tyndall,  and  established  ||  the  conclusions  which 
Tyndall  had  announced.  Any  one  who  reads  Prof. 
Wild's  memoir  will  be  strongly  impressed  with  the 
experimental  accuracy  of  its  author.  Such,  indeed, 
was  my  own  feeling.  But  my  results  had  been  care- 
fully obtained,  and  were  not  the  consequence  of  any 
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preconceived  opinion;  I  thereforer  decided  on  per- 
forming a  iVesh  investigation,  which  was  fortunately 
all  the  more  easy,  as  Prof.  Wild  had  left  on  record 
the  precise  dimensions  of  his  apx>aratns.  I  constructed 
the  apparatus  in  the  following  manner : — A  hrass  tuhe 
60  cm.  long  and  6  cm.  in  diameter,  polished  both 
inside  and  outside,  was  fixed  on  either  side  of  a 
tliermopile,  to  which  the  cones  had  been  attached; 
the  axes  of  the  two  tubes  and  that  of  the  thermopile 
were  in  one  and  the  same  straight  line.  In  the  pro- 
longation of  this  line  and  directly  facing  it  there  was 
placed  in  front  of  each  tube  a  biackened  tin  cube,  in 
which  water  was  kept  boiling  by  means  of  a  lamp. 
These  cubes,  which  served  as  sources  of  heat,  stood 
each  at  the  distance  of  10  cm.  from  the  end  of  its 
tube,  and  the  other  ends  of  the  tubes  were  equally 
removed  from  the  cones  of  the  thermopile.  A  screen, 
movable  by  means  of  a  screw,  was  adjusted  between 
one  of  these  tubes  and  the  adjacent  cube,  and  in  this 
manner  such  a  portion  of  the  rays  from  this  tube 
could  be  intercepted  that  the  radiation  and  heating 
effect  on  the  pile  was  always  the  same  on  either  side, 
and  the  attached  galvanometer  exhibited  no  dis- 
turbance. Each  of  the  brass  tubes  had  a  lateral 
aperture  15  cm.  from  each  end,  for  the  introduction 
and  removal  of  air ;  and  the  aperture  nearest  to  the 
thermo-circuit  was  connected  by  caoutchouc  to  two 
tubes,  one  of  which  contained  pumice-stone  soaked  in 
sulphuric  acid,  while  the  other  contained  pumice- 
stone  saturated  with  water.  These  tubes  were  con- 
nected at  their  other  extremities  with  a  caoutchouc 
compression  pump,  such  as  is  commonly  used  for 
blowpipe  purposes.  Dry  air,  therefore,  entered  one 
of  the  tubes  and  moist  air  reached  the  other.  In 
order  to  secure  the  effusion  of  this  air  into  the  tubes, 
and  to  prevent  its  escape  at  the  proximate  open 
ends,  both  of  the  other  side  openings  were  connected 
with  an  air-pump.  Subsequently  Prof.  Wild  pre- 
ferred to  place  the  lateral  apertures  which  were  dis- 
tant from  the  pile  in  communication  with  the  com- 
pression pump,  and  the  other  two  in  connection  with 
the  exhausting  pump. 

Instead  of  the  caoutchouc  force-pump  I  have  em- 
ployed a  somewhat  larger  double  bellows;  and  in- 
stead of  pumice,  pieces  of  glass,  soaked  in  water, 
were  used;  in  other  respects  my  apparatus  was  quite 
similar  to  the  foregoing.  Also,  unless  otherwise 
stated,  the  air  was  blown  in  at  the  more  distant 
aperture.  I  thus  obtained  the  same  results  as  Prof. 
Wild,  viz.  heating  of  the  pile  when  dry  air  was 
blown  in,  and  cooling  when  moist  air  entered ;  only 
the  excursions  of  the  galvanometer  were  somewhat 
larger  than  he  states,  doubtless  owing  to  the  superior 
sensitiveness  of  my  instrument. 

It  was  not  long,  however,  before  the  real  source  of 
the  circumstances  which  led  to  this  discussion  became 
apparent.  I  had  found  in  one  experiment  that  if  one 
of  the  tubes  were  blackened  in  the  inside,  and  the 
apparatus  were  so  adjusted  that  equal  quantities  of 
heat  reached  the  pile  on  either  hand,  the  heating 
action  of  dry  air  and  the  cooling  effect  of  moist  air 
were  very  marked  in  the  tube  which  remained  in- 
ternally polished,  whereas  the  action  was  much  less 
pomiderable  in  the  blackened  tube.  When  the  screen 


was  removed  and  the  corresponding  cube  placed  at 
the  proper  distance  to  produce  the  same  heating 
effect  as  before,  the  effect  was,  as  might  have  been 
expected,  exactly  the  same.  The  cooling  action  in 
the  polished  tube  was  to  that  which  was  observed  in 
the  blackened  tube  approximately  as  375  :  1-4  per 
cent.  Turned  iron  tubei  gave  the  same  results  as 
brass  ones,  and  the  character  of  the  phenomena  was 
unchanged  when  white4iot  platinum  discs  were 
substituted  for  the  cubes  containing  boiling  water. 
The  inference  is  that  the  iurface  of  the  tube  plays 
an  essential  part  in  then  experiments.  This  in« 
ference  was  amply  confirmed  by  using  cotton  velvety 
pasteboard,  coarse  paper,  ind  tinfoil,  for  the  lamp-, 
black  employed  previously. 

I  had  formerly  noticed  *that  solid  bodies,  metallic 
or  otherwise,  attract  watiry  vapour  from  the  air, 
and  condense  it  on  their  scrfaces.  These  condensed 
vapours  cannot,  indeed,  be^rceived  by  the  eye ;  but 
the  heat  which  is  produced  when  moist  air  impingea 
on  a  solid  having  the  same  jemperature,  and  the  cold 
of  dry  air,  admit  of  no  ot^er  explanation.  Such  a 
condensation  must  have  talen  place  when  moist  air 
was  passed  through  the  tiPbes  already  referred  to ; 
and  it  is  obvious  that  on  this  circumstance  the  effects 
abserved  by  Profs.  TyndiU  and  Wild  in  reality 
depend. 

It  may  be  shown  in  the  folowing  manner  that  the 
tubes  become  covered  with  water  throughout  their 
entire  length.  A  linear  th^mopile  is  placed  upon 
them  in  any  part,  care  being  taken  to  keep  the  line 
of  contact  parallel  with  the  ixis  of  the  tube.  Every 
time  moist  air  is  introduced  the  pile  becomes  heated ; 
every  time  time  dry  air  enters  cooling  takes  place. 
Now,  if  we  refiect  how  much  more  heat  is  absorbed 
by  water  than  by  a  poliiied  metallic  surface,  it 
hecomes  apparent  that  th«  inside  of  the  tube  must 
absorb  a  much  greater  proportion  of  the  incident  ravs 
when  moistened  with  water  fiian  when  it  is  thoroughly 
dry.  But  the  more  heat  (be  tube  absorbs  the  leas 
does  it  reflect,  and  the  lesi  reaches  the  pile.  And 
the  water,  under  these  ciroamstances  probably  acts 
all  the  more  powerfully,  inatfnuch  as  it  does  not  form 
a  continuous  layer,  but  is  deposited  in  isolated  par- 
ticles, which  scatter  in  aft  directions  the  scanty 
residue  which  escapes  absorption.  Lampblack  acts  in 
the  same  way  as  water  whidi  has  thus  been  deposited, 
only  to  a  greater  extent ;  hence  its  absorption  was 
increased  but  little,  or  not  at  all,  by  the  water  which 
separated.  Accordingly,  when  moist  air  was  driven 
through  a  tube  which  had  been  thickly  coated  with 
lampblack,  or  lined  mth  velvet  (whether  a  source 
of  heat  was  employed  or  otherwise),  no  cooling  en- 
sued; but,  on  the  contrary,  a  heating  effect.  The 
last  result  can  but  seldom  obtain  in  the  case  of 
polished  metallic  tubes,  because  the  heat  evolved  ia 
immediately  diffused  through  the  mass  of  the  metal, 
and  this  is  prevented  by  a  lining  of  lampblack  or  velvet. 

The  influence  of  a  varied  temperature  was  next  ex- 
amined. One  of  the  tin  tubes  was  surrounded  with 
a  wider  concentric  tuhe,  through  which  water  could 
be  transmitted ;  the  width  of  the  annnlus  was  18  mm. 
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When  the  tabe  was  only  a  few  flegreos  colder  than 
the  moist  air  which  entered  it  the  depression  of 
temperature,  as  indicated  by  the  galvanometer,  was 
so  great  that  the  needle  went  beyond  its  scale.  More 
time  was  required  for  this  extrmne  effect  to  be  ob- 
tained than  when  both  the  air  and  the  tnbe  had  the 
same  temperature,  for  the  obvious  reason  that  the 
deposition  of  an  increased  quantity  of  water  rendered 
a  greater  supply  of  warm  air  necessary.  When  the 
tube  was  made  hotter  than  the  air-supply,  such  an 
action  as  Prof.  Wild  has  indicated  took  place,  but 
this  was  slighter  as  the  heat  was  raised.  Yet,  even 
when  the  tube  was  at  38%  and  the  air  which  I 
introduced  was  at  16^-^17^  moist  air  caused  a 
peroeptible  diminution,  and  a  subsequent  current 
of  dry  air  an  obvious  elevation,  of  temperature. 
Another  experiment  conrinced  me  that  water  is 
actually  thus  separable  fVom  air,  even  when  the  latter 
is  22°  above  its  dew-point,  and  on  a  surface  which 
has  precisely  the  same  temperature  as  the  heated  air 
itself.  Air  saturated  with  moisture  at  16^  was  heated 
to  38^  «nd  driven  against  the  open  side  of  a  pile 
whose  temperature  was  kept  constantly  at  38^  The 
pile  gave  proof  of  a  heating  effect  when  the  moist  air 
reached  i^  but  showed  a  depression  when  the  air  was 
dry,  and  such  was  the  case  whether  lampblack  did  or 
did  not  intervene. 

It  is  easy  to  show  thai,  in  these  experiments,  only 
reflected  heat  reaches  the  pile.  If  a  plane  or  concave 
mirror  be  employed,  and  dry  or  moist  air  be  directed 
against  it,  it  will  be  found  that  there  is  no  diffeience 
in  calorific  action  on  the  pile.  This  is  due  to  the  fact 
that  the  heat  undergoes  but  one  reflection  at  the 
surface  of  a  mirror,  whereas,  within  a  tube,  it  is  so 
frequently  reflected  that  its  course  is  almost  spiral. 
If  the  tonperatnre  of  the  mirror  be  depressed  but 
little  below  that  of  the  air  whidi  is  blown  against  it, 
a  vezy  marked  cooling  effect  is  produced  by  moist  air. 
But  it  is  then  always  easy  to  tee  that  a  quantity  of 
water  has  been  precipitated. 

Alcohol  behaves  in  a  very  similar  manner  to  water, 
only  with  much  greater  energy.  But  the  vapours  of 
alcohol  are  capable,  in  addition,  of  absorbing  rays 
of  hea^  as  is  shown  by  the  following  experiment. 
Four  narrow  brass  tubes.  Of  8  mm.  in  diameter  and 
66  cm.  long,  were  placed  horizontally  at  a  distance 
of  12  mm.  apart;  each  of  them  was  pierced  with 
forty  small  holes,  12  mm.  from  one  another ;  one  end 
of  these  tubes  vras  dosed ;  at  #ie  other  extremity  all 
four  were  connected  by  a  transverse  tube  which  com- 
municated with  a  bellows.  Aa  the  small  holes  of 
these  tubes  were  all  turned  uppermost,  a  number  of 
narrow  vertical  currents  of  ait  could  be  obtained  on 
unng  the  bellows.  This  systeia  of  tubes  was  substi- 
tuted for  one  of  the 'brass  ones,  and  so  disposed 
between  the  pile  and  a  cube  that  the  heat  rays  could 
only  reach  the  pile  by  traversing  the  vertical  currents. 
When  the  air  which  was  introduced  had  been  satu- 
rated with  alcohol  vapour,  a  decided  cooling  took  place; 
when  it  was  free  from  the  vapour  the  pile  reassumed  its 
previous  temperature.  Now,  in  this  case  there  was 
no  reflection ;  consequently,  the  cooling  of  the  pile 
could  only  have  been  due  to  an  absorption  of  heat  by 
the  akoholic  vapour. 


Water  behaves  in  a  very  different  manner.  When 
either  dry  air  or  air  thoroughly  saturated  with  mois- 
ture is  directed  through  this  system  of  tubes,  no 
alteration  in  the  heat  Of  the  pile  could  be  perceived. 
I  have  repeated  this  experiment  very  frequently,  but 
always  with  the  same  result.  Hence  I  think  I  have 
fully  established  the  accuracy  of  my  previous  state- 
ment, that  there  is  no  decided  distinction  between 
the  absorbing  power  of  moist  and  dry  air.  I  believe 
that  the  true  source  of  the  difference  between  Prof. 
Tyndall  and  myself  is  to  be  traced  to  the  hitherto 
unrecognised  alteration  which  the  vapours  of  water, 
invisible  to  the  eye  and  condensed  on  the  sides  of  the 
tube,  induce  in  the  character  of  the  reflection  of  heat 
rays.  It  is  thus  intelligible  why  that  physicist  and 
Prof.  Wild  have  attributed  the  powerful  cooling  of 
the  pile,  observable  when  moist  air  is  introduced,  to  a 
corresponding  absorption  by  the  vapour  of  water. 
But  I  am  convinced  that  both  of  them,  on  repeating 
these  experiments  with  thickly  blackened  tubes,  or 
tubes  lined  with  velvet,  wiU  share  in  the  belief  that 
aqueous  vapour  has  no  very  great  power  of  thermic 
absorption. 

On  the  I$omerio  StaUt  of  Silieio  Acid.    By  B. 

Among  the  numerous  allotropic  varieties  of  silica 
there  are  two  which  are  distinguished  frx>m  one 
■another  by  very  marked  characters,  viz.  quartz, 
which  is  insoluble  in  dilute  alkalies,  and  has  a  sp.  gr. 
of  2*6,  and  the  silica  obtained  by  decomposing  silicic 
fluoride  with  water  and  calcining  the  hydrate,  which 
dissolves  in  alkaline  liquids,  and  has  a  sp.  gr.  of 
only  2*2.  These  two  varieties  have  been  shown  by 
Ch.  Sidnte-CUore  Deville  and  H.  Bose  to  differ  in 
many  of  their  chemical  properties,  and  Fr^my  con- 
cludes, from  the  experiments  described  in  the  present 
communication,  that  they  are  further  distinguished 
by  different  equivalent  values  or  degrees  of  basicity  ; 
he  designates  the  silica  of  quartz  as  silicic  acid^ 
and  that  obtained  from  siUoic  fluoride  as  meta- 
silicic  acid.t 

The  compounds  of  metasilicic  acid  with  alkaline 
bases  differ  considerably  from  those  produced  by 
quartz.  The  alkaline  metasilicates  are  soluble  in 
water,  gummy  and  uncrystallisable,  and  to  obtain 
them  in  the  solid  state  they  must  be  precipitated  by 
alcohol.  At  a  red  heat  they  give  off  water,  the  loss 
of  which,  as  in  the  alkaline  metastannates,  is  attended 
with  partial  separation  of  the  acid  and  base.  An 
alkaline  metasiUcate  treated  with  an  add  vidds  a 
hydrate,  from  which,  by  calcination,  an  anhydrous 
silidc  add  is  obtained,  having  the  same  composition 
as  quartz,  but  retaining  its  solubility  in  dilute  alka- 
line leys,  even  after  prolonged  calcination. 

MeteuiUeic  acid  is  triatomio;  its  hydrate  is  re- 
presented  by  the   formula   (8iO|)3.3HO,{  and   in 

•  •  Comptet  nndiu,'  htir,  14}  ("  Firrier.  1867). 

f  Frdmy'i  metatUicates  are  doubtlcas  identical  vith  Qialua's 
coUi-nUcatu  or  ethtilieates  C  Chem.  Soc.  Joam./  xv,  146). 

t  Sisxi;  Ob8.  AecordiiigtothefbrmnlaSiOaCSisiS:  Osi6], 
now  generally  adopted,  Fr^my'i  lilicic  add  would  be  repreaentoa 
by  the  formola  (SiOOi-^HaO,  and  his  metasUicic  add  by  (SiOOs- 
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presence  of  bases,  excluuigei  snccessiTely  its  three 
atoms  of  water  for  an  equivalent  quantity  of  base, 
BO  AS  to  form  the  metasilicates*  (Si03)3.M0.2HO ; 
(8i03)3.2MO.HO;  and  (SiOOj-sMO. 

Silicic  acid  differs  from  metasilicic  acid  in  its  pro- 
perties, its  equivalent, -and  the  nature  of  its  salts.  It 
is  triatomic,  forming  the  three  series  of  salts,  SiOj. 
MO.2HO5  SiO3.aMO.HO;  SiOj-sMO;  which  com- 
bine among  themselves  to  form  salts  of  intermediate 
composition. 

The  alkaline  silicates  and  metasilicates  also  con« 
tain  water  of  crystaUisation,  which,  however,  does 
not  appear  to  play  the  part  of  a  base  in  the  salt- 
molecule. 

The  alkaline,  and  especially  the  sodic  silicates,  differ 
firom  the  metasilicates  by  their  tendency  to  crystal- 
lisation. When  heated  they  do  not  lose  their  solu- 
bility like  the  metasilicates.  When  treated  with 
adds,  they  yield  a  hydrate  which  might  be  confounded 
with  that  of  metasilicic  acid,  only  that  when  heated 
to  redness,  it  yields  anhydrous  silica  insoluble  in 
alkalies. 

It  appears,  then,  that  both  the  silicates  and  the 
metasilicates  retain  the  generic  characters  of  the 
particular  modification  of  silicic  acid  which  enters 
into  ^eir  composition. 

On  the  Chlorine-  and  Oxygen'Oompounds  of  Niolium 
and  Tantalum.    By  H.  Djeyille  and  L.  TBOOST.f 

The  recent  researches  of  Marignacf  have  shown 
that  there  is  but  one  oxide  of  niobium,  Nb205§,  identi- 
cal with  Rose's  hyponiobic  acid  (to  wtdch  he  assigned 
the  formula  NbzO}) ;  also  that  Rose's  niobic  chloride 
has  the  composition  NbClj,  and  that  his  hyponiobic 
chloride  (formulated  as  NbClj)  is  realty  wax  oxychloride, 
having  the  composition  NbOClj. 

MM.  Deville  and  Troost,  in  a  former  memoir,  || 
corroborated  these  results  by  determining  the  vapour- 
density  of  these  two  chlorine  compounds  (t.-p.  of 
NbOCls,  obs.  =  7-9;  calc.s=7'5;  that  of  NbClj, 
obs.  =  9*6 1  calc.  =  9*4) ;  and  they  have  now  suc- 
ceeded in  producing  the  oxychloride  synthetically  by 
passing  the  vapour  of  niobic  chloride  several  times 
over  ignited  niobic  oxide : 

NbiOs  +  sNbCls  =:  sNbOClj. 

TantalMiin,  on  the  other  hand,  does  not  form  an 
oxychloride.  The  pure  chloride,  TaCIs  [Ta=i8a], 
may  be  passed  any  number  of  times  over  ignited 
tantaUc  oxide  without  experiencing  the  slightest  alte- 
ration. 

Tantalic  chloride  is  a  crystallisable  solid,  melting  at 
211*3^  and  boiling  at  241*6^  under  a  pressure  of 
753  mm.  It  has  a  pale  yellow  colour,  and  alters 
rapidly  in  the  air,  giving  off  scarcely  visible  fumes 
of  chlorhydric  acid,  and  becoming  coated  with  tantalic 
oxide.  Its  vapour-density,  taken  at  360°  (in  vapour 
of  mercury),  is  12*8;  by  calculation  I2'5.     It  gave. 


*  Not  to  be  confounded  with  the  salts  called  metasilicates  bv 
Odlinst  ('  Phil.  Mag.'  [4],  xviii,  168). 
f  'Comptes  rendns,'  Ixiv,  £94  (18  F^Tiier,  1867). 
X  'Comptes  rendtts,'  Ix,  134  1355. 
i  Nb  -  94;  0  -»  16. 
II  *  Comptet  rendns,'  Ix,  112 1. 


by  analysis,  51*25  p.o.  tfmtalum  and  48*75  chlorine; 
calc.  50-62  tantalum  and  49*38  chlorine. 

Niobic  chloride,  NbCl5,  melts  at  194%  and  boils  at 
240^ 

On  Derivatives  of  OtmoL    Bj  SCHAPBB.* 

Several  of  the  derivaiives  of  cumol  have  been 
examined  by  this  chemist.  Nitro-cumol  crystallises  in 
long,  yellow  needles,  who8»  fusion-point  is  7 1^  and 
which  distil  at  265^  without  decomposition.  Cumidin 
was  obtained  IVom  the  nitr(H!ompound  by  Roussin's 
process.  It  crystallises  fr»m  water  and  alcohol  in 
long  silky  needles,  and  fuseiat  62^  The  hydrochlorate 
forms  prisms.  When  nitn-cmnol  is  treated  with 
chromic  acid,  it  fonushes  paranitroxylylic  add,  a 
substance  which  is  readily  soluble  in  alcohol  and- 
boiling  water,  but  difBcnlth  soluble  in  cold  water — 
its  fosion-point  is  195^  ks  barium  salt  contains 
nine,  and  its  calcium  salt  tx  proportions  of  water ; 
the  ethyl  salt  is  remarkable  for  melting  at  the  tem- 
perature of  the  hand.  TIb  author  finds  that  the 
oxidation  of  cumol  gives  lise  to  the  formation  of 
xylylic  acid. 

£s  wird  nns  cin  Yergniigen  sein  ait  den  loblichen  BedacUonen 
der  dentsdhen  nnd  anderen  contiientiden  Jonmale  nnd  Zeit- 
schriftcn  ikber  Chemie  und  Physik  denen  die  ersten  No*,  del 
"  Laboratory"  za  Handen  kommen  mochten,  anszatauschen. 


Nous  serons  henreux  de  faire  i'6chang[e  ayee  Messieurs  lea 
R^dactcars  des  Jonmaux  scientiflmea  (Chimie  ct  Physiqae)  qui 
recevront  les  premiers  nam£ros  da  ^  Laboratory." 


Editorial  communications  should  be  addressed  to  "The  Kditor," 
4,  Norman  Terrace,  Stockwel),  3. ;  and  all  letters  relating  to 
business  to  the  Publisher,  James  Frth,  4IA,  Cannon  Street,  £!c. 


PubUcalioHs  Received.  —  'Bulletli    de   TAcad^mie  Boyale    de 
Belgique,'  xxiii,  i,  a,  3.    *Le  Monitmr  Scientiftque,*  I47i  M^* 


Book  J2«ctftv«<.— 'Chemical  Notd  for  the  Lecture  Koom.'    By 
Dr.  Wood,  F.C.S. 


MEETINGS   FOR  THE   FORTHCOMING  WEEK. 

Hat. 

Monday,     6.    Boyal  Institution. 

General  MontUy  Meeting,    a  p.m. 

Tuesday,     7.    Bqyal  Institution. 

Pi-of.  Blackie,  On  Plato.    3  p.m. 
CivU  Engineers.    8  p.m. 
Geologists'  Aflsodation.    8  p.m. 
Wednesday,  8.    Society  of  Arts.    8  p.m. 

Geological  Society;.    8  p.m. 
Microscopical  Society.    8  p.m. 
Tkurtday,    9.    Royallnstitution. 

-       Prof.  Huxley,  On  Ethnology.    %  p.m. 
Boyal  Society.    8.|o  p.m. 
Boyal  Society  Club.    6  p.m. 
Friday^       to.    Boyal  Institution. 

Prof.  Bam,  CorrelalioH  of  Force  in  it*  hearing  on 
Mind.    8  p.m. 
Astronomical  Society.    8  p.m. 
Saturday,  11.    Boval  Institution. 

Prof.  Huxley,  On  Stlndlogy.    VP-W*  r^\r> 


*  <  Zeitichr.  Chem./  x  (Juin  1867). 
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MAIN    SERVICE     FILTER. 


Tliii  Filter,  whieh  ii  Bbown  in  icction,  coosisU  of  on  external  metal  case,  formed  in  tvo  parts,  a  and  i,  fastened  together  by  nuti 


and  screws,  I,  I.    The  water  to  be  filtered  enters  by  the  pipe  F,  passes  first  through  the  coarser  filtering  media  A,  tlien  tlurouzh 
**     "  "       '  "         -  -•        •  -        -    •  «  ,  £|jjg  means  all  the  coarser  imparities  of  the  water  are  arrest  ' 

ties  accnmulate  in  the  cavity  K,  from  whence  they  may  in 
readily  remo/ed  frcnn  time  to  time  as  may  tK  reqnisite,  by  allowing  the  water  to  pass  into  the  filter  through  M.    This  is  instantly  don 


the  finer  filter  B,  and  flows  oif  pure  throngt  the  exit  pine  C.    By  t'bis  means  all  the  coarser  imparities  of  Ihe  water  are  arrested  By 
A,  and  conseqneoUy  do  not  interfere  with  the  action  of  B.    These  imparities  accnmulate  in  the  cavity  K,  from  whence  they  may  be 


by  turning  the  three-way  cock  II,  closing  the  exit  tap  C,  and  nuscrewing  the  tap  D ;  when  the  water  entering  the  upper  cavity 
by  the  pipe  £  will  be  forced  in  the  reverse  direction,  through  the  coarser  filtering  media  A,  and  carry  off  all  impurities  which  that 
filter  has  been  the  means  of  arresting.  This  operation  does  not  occupy  more  than  a  few  seconds  oi  time.  These  Filters  are  used  by 
the  Metropolitan  Free  Drinking  Fountains  Association,  the  General  Post  Office,  London  Hospital,  Swansea  Prison,  and  other  large 
establishments. 

Prices,  in  Tinned  Copper  Cases,  £6  6#.,  £8  8e.,  £ii  lu.,  £i8  iSs. 


TESTIMONIAL. 

"  General  Post  Office,  Medical  Department ;  sjrd  October,  i860. 
"This  is  to  certify  that,  having  inspected  and  examined  the  filtering  apparatus  erected  by  the  Silieated  Carbon  Filler  Company  at  the 
Money  Order  Office,  where  it  supplies  filtered  water  for  about  130  officers,  I  am  perfectly  satisfied  with  its  action.    The  water  is  filtered 
with  considerable  rapidity,  at  tlie  same  time  that  this  is  efficiently  done.    I  recommend  this  system  to  Government  and  other  large 
offices,  in  preference  to  any  other  with  which  I  am  acquainted.— Walle*  Liwis,  MJ).,  Medical  Officer  G.P.O." 


Infect  of  the  SILICATED   CAEBON  FILTEE  upon  Thames  Water  oltained  near 

Battersea  Bridge  at  High  Water. 

Unfiltered.     Filtered.  I  Unfiltered.  Filtered. 

Total  soUd  contents  of  an  Imperial  Gillon      «i  gr.        87  gr.       Earthy  Carbonates  deposited  by  boiling  i  Gallon  i  r    gr. 
Hardness  as  determined  by  CUirke's  Test       9  deg.       6   &%,    \  Organic  matter  contamed  in  an  Imperial  Gallon    3-8  gr. 


None. 
06  gr. 


The  Unfiltered  Water  was  of  a  greenish-yellow  colour,  and  during  evaporation  gave  out  a  most  offensive  odour,  the  residue  being  a 
dark  brown  mass  of  organic  and  saline  impurities.  When  passed  onee  through  a  SilicaUd  Carbon  Filter  it  became  perfectly  colourless, 
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than  any  other  kind.    One  a 

dipped  in  cold  water  with  safetv.    The  saving  of  labour  and  metal  is  very  i  ^      .       _„ 
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I  is  forty  to  fifty  )X)urin^,  in  some  casta  reaching  one  hundred.  They  neve  crack,  and  heat  roorflhrapidly 
e  annetUine  only  is  reauired.  Change  of  temperature  has  po  effect.  They  can^rtlcn  hot  from  the  furnace  be 
safety.    The  saving  of  labour  and  metal  is  very  ereat.    In  Steel  Mellitig  the  nving  of  Fuel  has  been  demon- 
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ORIGINAL  COMMUNICATIONS. 
ON    ALLOYS.* 

By  A.  Matthiessen,  F.B.8.,  Lecturer  on  Che- 
misery  at  8t,  Mary's  Ho»pUal  Medical  School, 
and  O.  HocKiN,  MA,,  Fellow  of  8t.  John's, 
Cambridge, 

II.  On  the  Determination  of  the  Coefficients  of 
Ikepanaion  caused  by  IHecU, 

XJvDEB  this  head  the  methodg  of  determining 
the  linear  and  cubical  expansion  cansed  by  heat 
will  be  discussed ;  but  as  the  cubical  expansion 
may  be  taken  as  three  times  the  lineai*,  if  the 
latter  is  determined,  the  cubiqal  may  easily  be 
deduced ;  for  if  the  linear  expansion  of  a  body 
is  expressed  by  the  formula — 

L,  =  Lo  (i  +  at), 
where  L,  represents  its  length  at  f^  C,  Lo  its 
length  at  0°  0.,  and  a  its  increment  in  length 
for  1°,  then — 

L,'  =  Lo'(i  H- aO»  =  Lo» -h  3Lo'a<  +  3Lo»a»«« 

will  represent  its  cubical  expansion  at  P.  But 
as  a  is  rer^  small,  the  terms  ^cfl^  and  La'^ 
become  so  immeasurably  small  that  they  may  be 
neglected,  and  the  formula  may  be  wiitten — 

L.«  =  Lo»  +  3Lo»a<  =  Lo«(i  +  30^); 
or,  taking  V  =  1? — 

V,  =  Vo(i-f  3a0. 

The  linear  expansion  of  metals  or  alloys  can 
only  be  determined  directly  with  accuracy  when 
they  can  be  obtained  in  bars  of  considerable 
length,  say  one  or  two  metres.  The  method 
generally  used  for  such  determinations  is  as 

Kg.  I. 


follows : — One  end  of  the  bar  is  rigidly  fixed,  so 
that  the  linear  expansion  can  only  take  place 
in  one  direction.  Placed  at  and  touching  the 
other  end  of  the  rod  or  bar  is  a  micrometrio 
screw, -with  which  the  increment  of  length  is 
measured.  A  simple  apparatus  of  this  descripi 
tion,  which  yields  correct  results,  is  the  fol^ 
lowing: 
In  the  long  zinc  trough,  A  (fig.  1),  the  rod  is 

E laced,  the  ends  of  it  first  passing  through 
oles  in  the  ends  of  the  trough;  mto  these 
openings  are  soldered  pieces  of  zinc-tubing 
(fig.  2,  a,  a)  of  about  50  mmv  long,  so  as  to 

Kig.«. 
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*  Continued  from  page  19. 


serye  both  as  a  rest  for  the  rod  passing  through 
them  and  as  a  means  of  maJong  the  trough 
water-tight.  As  the  greater  part  of  the  zino 
tubing  projects  inwaras,  it  is  easy  to  draw  a 
piece  of  rulcanised  india-rubber  tube  over  its 
end,  and  on  passing  the  rod  through  this  the 
trough  becomes  water-tight.  The  few  milli- 
metres of  the  zinc  tube  projecting  outwards 
serve  to  keep  the  ends  of  the  rod  (5)out  5—10 
mm.),  if  not  quite  at  the  same  temperature  as 
the  bath,  at  all  events,  very  nearly  so.  Three 
other  rests  are  placed  in  the  bath  to  support 
the  rod  (fig.  3,  &,  &,  &).  The  length,  width,  and 
height  of  the  bath  may  be  1800,  180,  and  150 
mm.  (measured  inside).  The  long  sides  and 
cover  should  be  made  double.  Through  an 
opening  in  the  cover  the  thermometer  T  is 
fixed,  the  bulb  being  in  the  water  at  the  level 
of  the  rod ;  a  smaller  one  (T)  is  placed  near  tiie 
larger  one,  so  as  to  give  the  mean  temperature 
of  the  column  of  mercurjr  not  im- 
mersed in  the  water,  that  is,  its  bulb 
is  placed  near  the  middle  of  the 
exposed  column. 

To  give  the  necessary  firmness  to 
the  apparatus,  and  to  cause  the  ex- 
pansion of  the  rod  to  be  indicated 
m  only  one  direction,  the  following 
arrangement  is  made: — ^A  hole  is 
made  m  the  wall  of  the  room,  so  as 
to  take  the  end  e  of  the  tube  B 
(fig.  i).  Fig.  3  shows  the  construc- 
tion  of  this  part  of  the  apparatus. 

Lit  consists  of  a  stout  glass-tube 
fitted  into  zinc  caps,  the  ends  of  the 
tube  touching  the  ends  of  the  cap, 
so  that  when  water  enters  at  d  it  is 
forced  to  flow  to  the  end  of  the  zinc^ 
cap  to  enter  the  tube,  and  to  make  its  exit- 
in  the  same  manner  at  the  other  end.    The 
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zinc  is  connected  -^tli  the  glass  by  rubber 
tubing;  tbe  tube  B,  tbe  end  of  which  is 
cemented  to  the  wall,  is  supported  by  two 
bricks,  to  which  it  is  also  cemented,  thereby 
forming  a  solid  resistance  for  the  one  end 

Fig.?. 


^ 


w 


of  the  rod  to  rest  against.  The  communi- 
cation between  the  other  end  of  the  rod  and 
the  measuring  apparatus  is  similarly  con- 
structed (fig.  4) ;  the  length  of  the  fixed  glass- 
tube  B  bemg  about  300,  and  of  the  movable 
one  350  mm.  To  steady  the  latter  as  much  as 
posnble  the  tube  passes  through  a  somewhat 
larger  one  cemented  to  the  brick,  as  shown  in 
fig.  4.  This  allows  the  tube  to  move  backwards 
and  forwards  with  ease  without  otherwise 
altering  its  position.  It  is  kept  pressing  on 
the  end  of  the  rod  by  the  spring  t  (ordinary 
bell-spring),  a  weight  Qi)  hanging  below  it  to 
counteract  the  upward  pulling  of  the  sprinp^. 
Similar  springs  (Fig.  3,  i,  Tc)  fiixed  to  the  oar  in 
the  trough  keep  it  pressed  against  the  end  of 
the  fixed  fflass  tube. 

The  whole  of  the  apparatus  should  be 
arranged  on  a  foundation  where  no  vibration 
can  possibly  affect  it,  as  the  slightest  "moYe- 
ment  in  any  part  of  the  apparatus  will  vitiate 
the  results. 

A  convenient  form  for  the  micrometric  aj)pa- 
ratus  is  a  screw,  to  the  one  end  of  which  a  piece 
of  brass  is  fixed,  through  which  passes  a  movable 


circular  piece  of  the  same  alloy,  faced  with 
agate.  On  turning  the  screw  this  piece  of 
brass,  as  soon  as  it  touches  the  end  of  the  zinc 
cap,  presses  against  the  short  arm  of  the  lever 
L,  and  thus  indicates  the  point  of  contact. 
The  best  method  to  obtain  accurate  readings  is 
to  turn  the  screw  until  the  bent  end  of  the 
long  arm  of  the  lever  covers  the  line  on  the 


table  beneath  it,  and  to  avoid  psu'allax  the 
point  should  be  observed  through  a  tube  (E) 
having  a  fine  opening  at  the  top  and  a  mag- 
nifying-glass  at  the  bottom.  With  such  an 
arrangement  the  length  increment  can  be  deter- 
mined with  greater  accuracy — in  fact,  easily  to 
o'ooi  mm.,  when  the  length  turn  of  a  thread  oi 
the  screw  is  about  o*a  mm.,  and  the  milled  head 
is  divided  into  300  parts. 

A  convenient  metnod  of  calibrating  the  screw 
is  to  have  a  coarse  one  (e)  fixed  opposite  to  it,  as 
shown  in  fig.  5.  If  pieces  from  the  ends  of  a  wire 
be  bent  at  right  angles  to  the  axis  of  the  wire 
and  to  each  other,  and  placed  on  the  small  sup- 
X>ort  (&),  its  diameter  may  be  determined  at  any 
point  of  the  screw  by  turning  the  auxiliary 
screw  either  backward  or  forward  as  required ; 
by  this  means  comparative  length  values  for 
each  thread  of  the  screw  may  be  obtained.    To 

Fig.  J. 


deteimine  the  absolute  length  value  of  the 
turns  of  tl^e  screw,  it  is  necessary  to  make 
some  comparisons  between  them  and  those  ot 
some  standard  screw,  or  to  deduce  it  by 
measuiing  a  piece  or  some  substance,  the 
dimensions  of  which  are  accurately  known,  or, 
in  default  of  these,  the  following  process  may 
be  adopted.  It  is  based  on  the  met  that,  when 
the  specific  gravity,  length,  and  weight  of  a 
wire  are  given,  the  diameter  may  be  deduced, 
for — 

W 

therefore  r"  =  5—  , 

WIT 


orD  =  aJ^' 


where  W,  I,  s,  r,  D,  represent  the  weight, 
length,  specific  gravity,  radius  and  diameter  of 
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the  wire,  and  v  the  ratio  of  the  circtimference 
of  a  circle  to  its  diameter,  ir  =  3*1416,  Log  ir  = 
0-4071409, 

For  the  determinations  of  the  aboye  values, 
it  is  as  well  to  take  a  length  of  wire  of  about 
two  metres,  otherwise,  when  taking  the  specific 
gp*avity  the  loss  of  weight  in  water  would  be  too 
small  for  any  nreat  accuracy.  One  point  in 
favour  of  the  method  is  that  the  square  root  of  all 
the  determinations  enters  into  the  calculations. 
To  test  the  accuracy  of  this  method,  a  hard- 
drawn  silver  wire,  of  2138  millimetres  len^h 
and  y'0189  grms.  weight,  was  used.  Its  specific 
gravity  was  found  equal  to  io'455,  hence  its 
diameter  would  be  0*632.  The  ends  of  the  wire, 
having  been  cut  off  and  measured  with  a  micro- 
meter screw,  as  just  described,  were  found 
equal  to  3  whole  turns  and  83  divisions,  or,  as 
the  milled  head  was  divided  into  300  divisions, 
the  diameter  of  the  wire  will  be  equal  to  683 
divisions,  and  these  will  correspond  to  0*632 
millimetres.  One  division  will,  therefore,  be 
equal  to  0*000927  millimetres,  or  the  length 
value  of  a  tm-ead  of  the  screw  equal  to 
200X0*000927,  which  is  0*185  millimetres. 

The  length  of  a  thread  of  the  same  screw  as 
compared  with  the  normal  screw-apparatus  at 
Kew,  through  the  kindness  of  Mr.  Balfour 
Stewart,  was  found  equal  to  0*185  millime- 
tres. 

The  value  found  by  measuring  pieces  of  wire 
which  had  been  measured  with  a  corrected 
micrometric  apparatus  attached  to  a  micro- 
scope was  0*184  millimetres.  When  making 
careful  determinations  it  is  of  course  necessary 
that  all  parts  of  the  apparatus  should  be  care- 
fully tested,  and  it  may  be  as  well  to  say  here 
a  few  words  regarding  thermometers.  The 
zero  or  the  boiling-points,  or,  better  stiU,  both, 
should  be  from  time  to  time  re-determined, 
owin^  to  the  liability  of  their  displacement, 
and  if  the  thermometers  are  not  made  by  some 
very  competent  person,  they  ought  to  be  care- 
fdlly  compared  with  some  standard  thermome- 
ter. A  correction  must  be  made  for  that  part 
of  the  column  of  mercury  not  immersed  in  the 
water,  and  this  may  be  done  by  using  the  for- 
mula— 

correction  =  N  (T — <)  x  0*0001545, 

wliere  N  is  equal  to  the  number  of  degrees  ex- 
posed, T  the  uncorrected  temperature  of  the 
water,  and  t  the  temperature  of  the  ther- 
mometer, the  bulb  of  which  is  placed  in  con- 
tact with  the  stem  of  the  other  thermometer 
half  way  between  the  top  of  the  mercury 
column  and  the  middle  of  the  cork.  The 
number  given  is  the  apparent  expansion  of 
Mercunr  in  the  glass.  The  accompanying 
table  (Kopp's)  gives  tie  cgrrections  (Watts' 


'  Diet,  of  Chem.,'  Ill,  86)  to  be  added  to  the  ob-, 
served  readings  of  the  thermometer.  ' 
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Ti 

Tx 

^3 

^4 

a 

I 

e 

a 

h 

e 

l\^Ti 

Ti  —  Ti 

Ti-T^ 

7°-4 
8-4 

5^7 

51-9 
50-9 

990.9 

100  -I 
100  3 
100-3 

XOQ-6 

7^-4 
10 -4 

7-8 

7 -a 

ir63 
1252 

12-95 
12-38 

2-807 

2-8o8 
2807 
2-805 

.2775 

2-803 
2-718 
2830 
y8o3 

3-812 

002890 
002925 
0*02917 
0*02927 

'^ M ' 

©•02915 

0-03034 
0*03016 
0-03054 
0-03023 
0-03016 

003017 
003030 
003033 
0-03030 
0*03011 

Mean 

©•03026 

As  an  example  of  the  method  the  following 
results  maj  lie  quoted,  which  were  obtained 
with  a  certain  copper  rod.    The  different  parts 
of  the  apparatus  having  been  put  together, 
the  trou^  was  filled  with  water  by  connecting 
the  tap  £^  with  the  water  tap,  and  when  f  ufi 
tiie  water  waa  still  allowed  to  enter,  escaping 
through  the  waste-pipe  at  the  top  of  the  other 
end  of  the  trough.    After  the  water  had  flown 
through  the  trough  for  about  half  an  hour,  it 
was  turned  off  at  F,  and  connected  with  D, 
flowing  through  B,  and  thence  passing  through 
the  rubber  tubing  from  c  to/.    At  /it  enters 
the  tube  G,  and  escapes  at  g  into  a  waste-pipe. 
The  temperatures  of  the  thermometers  having 
been  read  off,  and  the  position  of  the  screw 
noted  on  touching  the  end  of  0,  the  eighteen 
Bunsen  burners  were  lighted,  and  the  screw 
turned  so  as  to  allow  for  the  expansion  of  the 
rod.    When  the  water  boiled,  and  it  was  found 
necessary  to  continue  the  boiling  for  about  a 
quarter  of  an  hour  before  constant  readings 
could  be  obtained,  the  temperatures  were  then 
read  off  and  the  position  of  the  screw  again  noted 
on  touching  the  end  of  G.    To  take  the  read- 
ings again  at  low  temperatures,  the  water  tap 
was  connected  with  F,  and  the  water  allowed 
to  flow  through  the  trough  till  that  flowing 
from  the  waste-pipe  had  the  same  temperature 
as  the  water  from  the  tap  when  the  connection 
was  again  made  with  d.    Screens  were  placed 
between  the  ends  of  the  trough  and  the  tubes 
B  and  0,  to  prevent  their  being  treated  by 
radiation.    A  thermometer  placed  near  the 
screw  of  the  measuring  apparatus  should  show 
no  change  during  the  time  of  the  experiments. 
Such  observations  should  only  be  deemed  re- 
liable which  give  concordant  resulta  on  heating 
and  cooling  the  rod,  as  the  slightest  movement 
in  any  part  of  the  apparatus  wul  cause  large  dif- 
ferences in  the  observed  "^ues.    In  the  above 
table,  TiTxTiT^  denote  the  true  temperature  of 
the  water  in  the  order  in  which  the  determina- 
tions were  made;  a,  6,  c,  the  expansion  of  the 
rod  between  those   temperatures.     The  last 


three  columns  give  the  expansion  of  one  degree 
between  the  observed  temperatures.  The 
length  of  the  rod  was  1804  millimetres,  and  its 
diameter  about  15  millimetres : 

The  mean  co-efficient  of  expansion  of  the 
rod  may  therefore  be  taken : 

between   0°  and   50°  =  0*02915,  and 
between  50°  and  100°  =  0*03026, 
the  length  of  the  rod  being  taken 

at     0°  =  1804,  its  length, 
at   50°  =  1805-4575,  and 
at  100°  =  1808*0260. 
The  linear  expansion  of  the  rod  from  these 
data  for  any  temperature  between  o^  and  100° 
may  be  expressed  oy  the  formulsB^ 

L,  =  18O4  (l  -h  0,00001555^  -f  0,0000000123?). 
MR.  BARFF   ON   SILXCIOUS   PAINTING. 

On  some  Applications  of  Soluble  Silicates.  By 
F.  S.  Babpp,  ma,  [Cardab,\  F,CS,  Fart  L 
SUicums  Painting,^ 

The  range  of  colours  which  can  be  used  in 
stereochromy  is  more  limited  than  that  which 
is  employed  in  oil-painting.  This  limitation, 
which  extends  particularly  to  the  reds,  may  pos- 
sibly be  considered  a  defect  in  the  system — ^it 
is,  however,  one  which  it  shares  equally  with 
fresco.  If  more  brilliant  colours  are  desired  a 
Httle  careful  investigation  will,  without  doubt, 
lead  to  their  discovery.  The  direction  in  which 
to  look  is  among  the  products  of  the  fusion  of 
silica  with  metallic  oxides.  Yeiy  fine  reds 
have  been  produced  by  cuprous  oxide,  ajid 
analyses  have  lately  been  n^e  of  pieces  of 
mosaic,  of  modem  manufacture,  lately  brought 
from  Russia,  very  beautiful  in  colour,  and  com- 
prising an  extensive  range  of  tints.  The  further 
Erosecution  of  this  branch  of  tiiis  subject  would 
iad  us  beyond  the  scope  of  the  present  article ; 
it  more  properly  belongs  to  the  consideration 
of  mosaics  and  enamels,  and  is  a  matter  of 
considerable  importance  and  of  increasing  in- 

•  Concluded.    See  p.  «o  (April  ij}.     O 
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terest.  It  is,  however,  necessary  to  state  for 
the  gmdance  of  those  who  maj  be  disposed  to 
try  silicions  pamtin^,  that  they  sbotQd  be  very 
careful  in  the  selection  of  their  colours,  as  they 
ma^  be  disheartened  in  the  outset  by  failures 
which  could  easily  be  avoided  by  observing 
certain  precautions — one  specially  necessary  is, 
that  the  colours  be  quUepure,  The  best  English 
makers  would,  no  doubt,  supply  them  if  re- 
quested ;  but  they  can  easily  oe  obtained  from 
Munich,  where  several  manufacturing  chemists 
have  for  many  years  been  engaged  in  their 
production  for  fresco  painting.  The  after  treat- 
ment with  aluminate  and  silicate  of  potash 
must  be  the  work  of  the  experimenter  himself, 
and  no  dif&culty  will  be  encountered  if  the 
directions  previously  given  be  carefully  followed. 
It  must  be  borne  in  mind  that  all  colours 
employed  must  be  of  such  a  nature  that  they 
are  not  injured  by  potash.  Brunswick  greens, 
orange  and  lemon  chrome  (which  are  chromates 
of  lead),  vegetable  colours,  etc.,  are  unfit  for 
eilicious  painting;  vermilion  does  not  answer 
well,  as  it  blackens  b^  exposure  after  some 
time.  Iron  reds  of  all  tmts ;  chrome  red,  ultra- 
marine blue  and  ereen,  cobalt  colours  (such  as 
Thdnard's  blue,  -vmich  is  an  oxide  of  cobalt  and 
alumina,  and  Binman's  green,  in  which  zinc 
replaces  alumina),  yellow  ochres,  cadmium 
yellow,  umbers,  and  siennas,  may  be  safely 
used.  Yenetian  red  is  not  admissible ;  it  con- 
tains sulphate  of  lime,  and  sets  into  a  lumpy 
mass  when  mixed  vrith  a  soluble  silicate. 
Drop  black,  carefully  prepared,  stands  well. 
Several  whites  may  be  employed  with  good 
effect,  but  the  best  is  a  mixture  of  sulphate  of 
baryta  and  carbonate  of  b'me.  Where  a  very 
pure  white  is  required  oxide  of  zinc  answers 
well.  It  seems  peculiarly  fitted  for  the  purpose, 
as  zinc  and  alumina  form  the  mineral  ^ahnite ; 
and  experience  has  proved  that  those  substances 
which  form  endurmg  natural  compounds  give 
veiy  satisfactoiy  results  by  their  combmed 
action  in  such  applications  as  that  in  the  con- 
sideration of  which  we  are  at  present  engaged. 
When  sulphate  of  baryta  and  carbonate  of  lime 
are  used  they  should  be  well  mixed  in  equal 
proportions  and  ^und  with  a  muller  on  a 
marble  slab;  if  mixed  in  water,  and  allowed  to 
settle,  the  baryta,  being  heavy,  sinks  to  th6 
bottom,  and  the  mixture  is  uneven.  In  the 
consideration  of  another  application  of  soluble 
silicates,  their  action  on  sulphate  of  baryta  and 
carbonate  of  lime  will  be  treated  of  more  at 
length.  All  colours  should  be  ground  fine  in 
water  and  kept  in  pots,  covered  with  bladder, 
ready  for  use. 

The  next  subject,  and  one  of  the  utmost 
importance,  is  ttie  ground  on  which  silicious 
pamtiftg  should  be  execKted.     Old  plastered  ' 


walls  are  not  suited  for  it,  because  it  is  cus* 
tomary  to  mix  plaster  of  Paris  with  the  lime  to 
cause  it  to  set  more  rapidly,  and  plaster  of  Paris 
interferes  with  the  proper  action  of  soluble 
silicates.  It  is  only  necessary  to  mix  a  small 
quantity  of  plaster  of  Paris  with  silicate  of  soda 
or  potash  to  be  convinced  of  this  fact;  the 
compound  at  first  sets  very  rapidly,  forming  a 
hard  mass;  but  when  dry  it  splits  up  and  is 
easily  reduced  to  powder.  It  is  therefore  better 
not  to  attempt  silicious  painting*  on  a  ground 
the  constituents  of  which  are  unknown.  The 
skimming  coat  of  an  old  wall  should  be  removed 
and  replaced  by  another  from  about  one  eighth 
to  a  quarter  of  an  inch  in  thickness — and  this 
ought  to  be  made  with  old  lime,  that  is,  lime 
which  has  been  run  for  some  time;  it  should 
beat  least  one  year  old;  this  must  be  mixed 
with  clean,  sharp,  fresh-water  sand,  and 
marble  dust,  from  which  the  fine  powder  has 
been  sifted,  so  that  the  grains  are  about  the 
size  of  those  of  ordinary  gunpowder ;  the  marble 
dust  is  not  absolutely  necessary,  but  when 
paintings  upon  which  time  is  to  be  expended 
are  required,  it  is  better  to  give  some  extra  care 
to  the  preparation  of  the  groimd.  The  use  of 
powdered  marble  is  also  recommended  by  Dr. 
Fuchs,  whose  advice  is  always  deserving  of 
carefdl  consideration,  and  soluble  silicates  unite 
with  it  very  firmly ;  still,  experiments  made  on 
a  ground  of  only  lime  and  sand  have  answered 
most  satisfactorily.  It  is  desirable  to  have  the 
painting-ground  very  absorbent,  and  the  less 
lime  that  is  used  in  its  preparation  the  better, 
provided  the  particles  of  sand  hold  sufficiently 
well  together  to  allow  of  the  first  application 
of  the  silicious  solution.  The  plasto*  should 
be  dressed  with  a  wooden  float,  and  should  be 
left  with  an  even  granular  surface.  It  should 
afterwards  be  allowed  to  get  thoroughly  dry, 
so  that  the  suction  may  be  perfect.  Care  must 
be  taken  that  the  lime  be  very  pure  and  free 
from  matters  which,  by  forming  compounds 
with  the  alkali  of  the  sOicate,  might  cause 
efflorescence  and  form  crystalline  substances, 
which  tend  to  break  up  the  surface,  because, 
crystallising  from  within,  they  push  before 
them  the  particles  which  impede  their  develop- 
ment. Many  successful  trids  have  been  made 
with  Portland  cement  instead  of  lime — a  larger 
quantity  of  sand  beini^  miced  with  it  than  when 
with  lime ;  but  dificulties  have  been  expe- 
rienced from  its  uncertain  composition,  as  it  is 
generally  obtained,  many  samples  containing 
sulphates  and  other  injurious  matters,  so  that 
its  action  cannot  be  depended  upon.  Instead 
of  powdered  marble,  dolomite  or  magnesian 
limestone  can  be  advantageously  used.  Mag- 
nesia enters  into  a  firm  union  both  with  Bilica> 
and  alumina;    and  silica  seems  to  give  the 
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most  stable  compounds  where  it  has  several 
bases  to  unite  witn,  and  where  it  can  satisfy  its 
propensity  for  forming  complex  combinations. 
When  a  new  wall  has  to  be  prepared  it  can  be 
treated  in  the  usual  way  till  the  finishing  coat, 
which  can  be  put  on  in  the  same  manner  as  has 
been  recommended  in  the  case  of  an  old  one — 
pure  and  dean  materials  and  an  absorbent  eren 
surface  being  abaohUely  necessary  to  the  success 
of  the  subsequent  painting.    When  the  plaster 
is  sufficiently  dry  and  has  been  exposed  for 
some  days  to  the  air,  so  as  to  lose  its  causticity, 
it  may  be  coated  with  a  weak  solution  of  the 
silicious  mixture.    The  method  of  preparing  it 
has  already  been  given ;  it  is  better,  perhaps, 
to  repeat  it  here ;   silicate  of  potash  of  sp.  gr. 
I '3  is  to  be  mixed  with  aluminate  of  potash 
8^.  gr.i'13;   this  solution  should   be  diluted 
with  its  bulk  of  water,  in  order  that  it  may 
penetrate  deeper  into  the  coating  of  the  wall. 
The  application  should  be  repeated  till  suction 
ceases-|-that  is,  till  the  sunace  remains  wet 
for  a  minute  or  two  afber  it  has  been  applied. 
At  first,  the  liquid  will  be  drawn  from    the 
brush  by  the  aosorption  of  the  plaster,  but 
afber  one  or  two  coats  this  will  cease,  and  the 
wall  will  show  a  glossy- wet  surface  for  a  short 
time.    When  dry  it  will  be  in  a  proper  state 
for  the  reception  of  the  painting ;  but  between 
each  coat  time  must  be  allowed  for  drying — 
and  the  longer  the  time  given  the  more  per^ct 
will  be  the  penetration  and  the    better  the 
preparation  of  the  ground,  because,  on  the 
evaporation  of  the  water,  the  silico-aluminate 
contracts,  ^  and  minute  cracks  are  left,  which 
are  filled  in  by  the  afber-washes.    Care  must 
be  taken  not  to  leave  the  slightest  gloss*on  the 
sur&ce  of  the  wall,  as  a  certain  amount  of 
future  absorption  is  necessary  to  draw  in  some 
of  the  liquid  used  in  laying  in  the  colours,  so 
that  the  bond  between  their  particles  and  the 
constituents  of  the  painting-ground  may  be 
intimate  and  complete.    This  is  effected,  first, 
by  the  penetration  to  a  certain  depth  of  the 
silico-aluminate  which  binds  together  the  lime 
and  sand— covering  the  latter  perfectly  and 
uniting  it  to  every  minute  particle  of  lime  in 
contact  with  it;   the  lower  parts  of  the  sur- 
face are  thoroughly  impregnated,  but  those 
more  superficial  only  pai'tially.    The  painting 
vehicle,  which  is  of  very  nearly  the  same  com- 
position as  that  used  for  binding  the  ground, 
fixes  the  colours  to  that  part  of  it  wluch  has 
not  been  thoroughly  saturated,  and  these  are 
all  bound  together  by  the  after-fixing  solution. 
It  is  hardly  possible  to  conceive  a  more  compact 
mass  than  is  here  formed,  and  one  which,  by  a 
chemical  union  of  aU  the  materials  employed, 
is  more  likely  to  ensure  a  permanent  result. 
It  was  the  conviction  that  a  system,  in  which 


some  of  the  substances  used  had  in  ^art  to  be 
got  rid  of  by  a  slow  subsequent  action,  must 
contain  in  it  the  elements  of  disintegration  and 
decay,  which  led  to  investigations  resulting  in 
the  oiscovery  of.  a  solution  containing  the  ele- 
ments of  some  natural  silicates,  and  which  was 
available  for  the  purposes  of  art  manipulations. 
If  any  excess  of  uncombined  potash  remain  in 
the  hquid,  it  is  very  small,  and  is  soon  taken 
up  by  the  Hme  and  sand  of  the  ground,  witli 
which  it  forms  insoluble  compounds.    This  is 
proved  to  be  the  case  by  the  absence  of  efflo- 
rescence and  the  unchajiged  condition  of  the 
picture  under  ordinary  atmospheric  influences. 
The  solutions  employed  in   the    foregoing 
operations  are,  in  the  main,  the  same,  differing 
principally  in  their  densities.    There  is,  how- 
ever, some  slight  difference  in  their  composition 
— that  which  is    used  for  impregnatmg  the 
colours  should  be  made  with  a  silicate  of  potash, 
as  nearly  as  possible  saturated   with  silica. 
Silicate  of  potaish  and  aluminate  of  potash  can 
be  obtained  from  Mr.  Bumney,  manufacturing 
chemist,  Ardwick,  Manchester,  and  from  Messrs. 
Hopkm    and  Williams,    of    New    Cavendish 
Street,  in  a  state  of  considerable  purity.    Sili- 
cate of  potash  can  be  made  by  fusing  together 
white  sand  (such  as  is  used  by  fiint-glass  manu- 
facturers)   and    carbonate  of  potash,  in   the 
proportion  of  10  parts  of  carbonate  of  potaslr 
to  15  of  sand — the  sand  should  be  first  washed 
with  dilute  hydrochloric  acid,  and  then  fritted. 
The  fused  sincate  should  be  reduced  to  a  fine 
powder  and  boiled  for  some  time,  being  con- 
stantly stiired ;  a  dilute  solution  of  silicate  of 
potash  will  thus  be  obtained,  which  can  be  con- 
centrated by  evaporation — ^this  is  best  done  on 
a  water-bath,    from  a  portion  of  this  solution 
the  siUca  should  be  precipitated   by  hydro- 
chloric  acid  and  ammonia,  and  well  washed. 
The   hydrated   silica  thus  obtained  must  be 
added  uttle  by  little  to  the  silicate  of  potash ; 
heated  in  a  water-bath,  it  is  quickly  dissolved 
at  first,  and  the  addition  must  be  continued 
till  it  ceases  to  be  taken  up.    This  saturated 
silicate  at  sp.  gr.  1*3,  mixed  with  aluminate  of 
potash,  sp.  sr,   i'i3,  should  be  employed  for 
saturating  Uie  ground  and  impregnatmg  the 
colours.    For  the  painting- vehicle  the  sihcate, 
as  at  first  prepared,  berore  saturation  with 
hydrated  silica,  should  be  mixed  with  the  alu- 
minate of  potash,  both  being  of   the    same 
densities  as  before;  and  this  solution  should, 
when  used,  be  diluted,  the  object  being  to  have 
only  just  enoush  silicate  and  aluminate  present 
to  fasten  the  colours,  so  that  they  may  be  painted 
over  with  the  same  ease  as  in  oil,  encaustic 
or  distemper  painting.    It  has  been  already 
mentioned  that  the  mixed  silicate  and  aluminate 
thus  prepared   will   remain   in   solution  for 
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twenty-four  hours;  after  ten  or  twelve  it  some- 
times begins  to  thicken,  and  in  this  condition 
it  is  not  BO  fit  for  use  as  when  it  is  thinner ;  it 
is,  therefore,  advisable  to  mix  each  day  only 
sufficient  for  its  requii^ments.  After  the  solu- 
tion has  begpm  to  set,  it  cannot  be  reduced  with 
water  so  as  to  render  it  available.  Attention 
should  be  paid  to  this  fact,  as  the  colours 
applied  with  the  liquid  in  the  viscid  condition 
crack  on  drying  and  peel  off.  There  is,  however, 
no  dan^  of  this  happening  if  the  solution  be 
used  within  the  time  stated.  Before  the  picture 
is  commenced,  after  the  wall  has  been  prepared 
as  directed,  it  should  be  moistened  slightly 
with  water,  to  prevent  the  suction  drawing 
away  the  liquid  from  the  colours  too  rapidly. 
It  should  not  be  made  vjet,  but  simply  damp, 
and  this  moistening  must  be  repeated  from 
time  to  time,  as  the  artist  finds  it  requisite — of 
this  he  will  be  the  best  judge. 

It  is  only  necessary  to  remark  further  that 
the  brushes  used  in  painting  should  be  fre- 
quently washed,  as  the  colours  cake  and  harden 
upon  them,  and  the  x>otash,  if  left  for  any 
length  of  time  in  contact  with  the  bristles, 
destroys  them.  When  the  painting  is  finished 
it  only  remains  to  fix  it ;  this  is  effected  by  ap- 
plying dilute  solutions  of  the  same  mixture  as 
was  used  in  binding  the  ground — and  only 
sufficient  should  be  employed  for  the  purpose ; 
any  excess  will  dry  out  glossy,  and  it  will  be 
some  time  before  this  gloss  disappears.  If  a 
large  excess  be  use^  it  will  form  a  coating 
which  will  impair  the  brilliancy  of  the  picture. 
Ornamental  painting  of  all  kinds,  plain  paint- 
ing, stencilling — ^in  feet,  whatever  can  be  none 
in  other  systems — ^may  be  accomplished  by  this 
method.  It  differs  from  that  introduced  in 
Munich,  by  being  more  simple  and  easy  of 
application.  In  Dr.  Fuchs'  stereochromy  the 
colours  are  laid  on  with  water,  and  the  nxing 
process  is  subsequent  to  the  completion  of  the 
picture.  If  colours  are  used  without  any  bind- 
ing material  they  are  easily  removed,  and  great 
care  is  requisite  to  prevent  their  running  into 
one  another.  The  process  cA  applying  the 
fixing  solution  is  also  one  of  greater  dehcacy. 
These  and  other  difficulties  prevent  its  general 
adoption,  as  it  can  only  be  used  by  cardal  and 
skillul  operators.  Now,  if  any  new  system  of 
painting  is  to  become  genetal,  its  principal 
recommendation  must  be  the  simplicity  of  its 
application,  because,  to  induce  commercial 
artists  to  adopt  it,  or  even  give  it  a  trial,  it 
must  not  be  subject  to  frequent  failures  through 
the  mistaJces  of  workmen  consequent  upon  the 
excessive  care  needed  in  its  prosecution;  for 
this  reason  the  Munich  system  can  never  come 
into  general  use  for  decorative  art,  which  is  in 
this  country  almost  invariably  carried  on  as  a 


trade,  because  it  would  require  workmen  of  too 
high  qualifications.  These  obiections  do  not  hold 
with  respect  to  the  system  here  recommended, 
whose  treatment  requires  no  more  than  ordi- 
nary care  after  the  knowledge  of  its  manipu- 
lations has  been  acquired.  It  is  difficult  to 
leave  this  subject  without  expressing  a  hope 
that  some  of  our  leading  chemists  will  endeavour 
to  spare  time  from  the  engrossing  interest  of 
their  higher  and  more  speculative  researches 
to  help  an  art  which  cpreatly  needs  it ;  nothing 
can  be  more  unsatisfactory,  from  a  scientific 
point  of  view,  than  an  artist's  palette  and  the 
collection  of  materials  which  he  has  at  his  dis- 
posal. In  most  cases,  ignorant  of  their  nature,  it 
cannot  be  laid  to  his  charge  that  his  best  efforts 
and  noblest  works  are  often  but  perishable 
monuments  of  his  greatness.  The  fete  of  the 
frescoes  in  the  Houses  of  Parliament  call  on 
Science  to  come  to  the  assistance  of  Art,  and 
to  endeavour  to  put  into  her  hands  a  means  of 
perpetuating  conceptions  which  are  among  the 
highest  inspirations  of  our  nature. 

MR.  DRAPER   ON   FRUIT   ESSENCES. 

Praetieal  Notes  on  Fruit  Essences  and  Artificial 
Odows.    By  Habbt  Napibb  Dsafbb,  RU,8,* 

The  artificial  formation  in  the  laboratoiy  of 
substances  existing  in  nature  has  from  the 
very  earliest  times  occupied  the  attention  of 
chemists,  and  may,  indeed,  be  said  to  have  lain 
at  the  foundation  of  chemistry  itself.  The 
alchemists,  in  proposing  to  themselves  the  pro- 
blem of  the  production  of  ^Id,  studied  those 
characters  which  were  united  in  gold  alone,  and 
endeavoured  either  to  combine  them  in  one 
substance  by  bringing  together  other  bodies 
which  possessed  one  or  more  of  the  required 
properties,  or  they  sought  to  eliminate  front 
some  one  body  the  property  in  which  alone  it 
differed  fiK)m  gold.  This  was,  of  course,  simply 
the  putting  into  practice  the  theory  which  was 
at  tne  time  accepted  as  truth,  fiodies  were 
believed  to  owe  tneir  distinctive  properties  to 
the  existence  in  them  of  an  inherent  principle, 
lime  was  caustic  because  it  contamed  the 
caustic  principle ;  vine^r  sour,  because  of  the 
presence  in  it  of  a  primitive  acid  principle;  in- 
flammability was  ascribed  to  the  presence  of 
sulphur,  volatility  to  that  of  mercury.  "To 
eveiy  effect  a  term  was  applied :  this  term  was 
called  the  cause,  and  it  served  as  the  explana- 
tion of  the  effect." 

When  we  consider  the  remarkable  S3rstem  of 
classification  which  was  one  of  the  results  of 
this  theory,  it  is  not  surprising  that  the  arti- 
ficial formation  of  gold  was  not  accomplished* 
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When,  however,  oxygen  had  been  discoYered ; 
whenMadame  Lavoisier  had  publicljyr  committed 
to  the  flames  the  theory  of  phlogiston ;  when 
the  balance  was  made  to  test  the  ti-uth  of  specu- 
lation and  assertion — when,  in  short,  alchemy 
had  become  chemistry  and  analysis  preced^ 
synthesis,  it  was  somewhat  unfortunately  dis- 
covered that  gold  was  a  simple,  undecomposable 
substance.  Were  it  not  so,  we  might,  with  our 
present  knowledge,  set  about  its  production 
with  almost  the  certainty  of  success.  Liebig 
puts  this  relation  of  analysis  to  synthesis  vefj 
forcibly. 

"The  chemist,  by  his  questions,  compels  a 
mineral  to  speak,  to  disclose  its  composition ; 
it  telb  him  that  it  contains  sulphur,  iron,  chro- 
mium, silica^  alumina,  or  any  other  word  of  the 
chemical  language  of  phenomena,  arranged  in 
a  certain  order.  This  is  Chemical  Analysis. 
Then,  again,  the  language  of  phenomena  leads 
the  chemist  to  new  combination,  from  which 
he  derives  innumerable  useful  truths  that  are 
applicable  to  the  improvement  of  manufactures 
and  arts,  to  the  preparation  of  remedies  and 
to  metallurgy.  He  has  succeeded  in  deci- 
phering the  word  ultramarine.  The  next  step 
IS  to  construct  this  word  in  a  tangible  form, 
to  reproduce  ultramarine  with  all  its  proper- 
ties."*. 

The  production  of  this  veiy  ultramarine  was 
one  of  the  triumphs  of  synthetical  chemistry, 
and  the  discovery  of  Guimet  doubtless  did 
much  to  encourage  others  to  attempt  like  con- 
quests. Experiments  of  this  kind  will  always 
naturally  take  a  direction  in  which  a  successml 
result  is  likely  to  meet  with  pecuniaiy  reward ; 
and  it  is  this  cause  which  has  operated  in  re- 
stricting the  practical  synthesis  of  inorganic 
compounds  found  in  nature  (minerab)  to  the 
artincial  production  of  gems. 

With  organic  compounds  the  case  is  different. 
The  stimulus  to  attenipt  their  synthesis  has 
been  twofold.  There  has  been,  firstly,  that 
derived  from  the  desire  to  produce  bodies  which 
it  was  at  one  time  believed  were  the  results 
only  of  the  so-called  viidl  force ;  and  secondly, 
that  wMch  has  its  origin  in  the  attractive  idea 
of  forming  rare  bodies  out  of  others  which  are 
common.  During  the  thirty  years  which  have 
elapsed  since  it  was  discovered  that  this  "  vital 
force  "  played  no  essential  part  in  the  formation 
of  organic  bodies,  more  wian  seven  hundred 
such  bodies  have  been  artificially  produced,  and 
their  number  is  daily  on  the  increase. 

At  the  London  Exhibition  of  1851,  attention 
was  for  the  first  time  generally  directed  to  a 
class  of  organic  compounds  which,  although 
they  had  before  been  doubtless  known  to  those 
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who  were  most  practically  interested  in  them, 
had  never  collectively  been  describe.  These 
were  the  bodies  which  are  now  usually  re- 
cognised under  the  generic  name  oifraii  essences. 
A  fruit  essence,  in  the  s«nse  in  which  the  term 
is  now  understood,  is  an  artificially  formed 
compound  which  possesses  in  a  degree  more 
or  less  marked  the  odour  of  some  natural 
vegetable  product;  and  for  the  object  of  these 
notes  I  do  not  think  it  necessary  to  draw  any 
line  of  separation  between  odowrs,  properly  so 
called,  and  flavours,  or,  to  use  a  better  term — 
for  which  I  am  indebted  to,  I  think,  Dr.  Lan- 
kester — sapours.  This  distinction  would  not, 
under  any  circumstances,  be  an  easy  one  to 
make ;  and  it  is  moreover  practically  quite  un- 
important. 

The  "  fruit  essences"  which  were  shown  at 
the  1 85 1  Exhibition  were  few  in  number,  and 
in  the  "Report  of  the  Juries"  Dr.  Hofmann  con- 
fines his  notice  of  them  to  the  five  following 
compounds :— Pear  OH,  Ajmle  Oil,  Pineapple 
Oil,  Cognac  Oil,  and  Artificial  OU  of  Bitter  AU 
monds.  Sinc^  the  time  that  this  report  was 
written,  so  much  progress  has  been  made  in 
this  somewhat  limited  branch  of  technologr, 
that  it  is  now  possible  to  produce  a  tolerably 
fair  imitation  of  the  odour  of— with  perhaps 
not  more  than  three  or  four  exceptions — every 
known  fruit.  At  the  same  time,  it  must  be 
admitted  that  the  number  of  compounds  having 
a  definite  chemical  constitution,  and  at  the 
same  time  an  odour  simulating  that  of  a  fruit — 
like,  for  example,  acetate  of  amyl — has  not  been 
considerably  augmented.  The  existing  bodies 
of  this  kind  are  used  as  hoses  with -^Lich,  by 
the  addition  of  essential  oils,  other  imitations 
are  produced.  It  must,  therefore,  be  borne  in 
mind  that  there  are  two  classes  of  fruit  es- 
sences :  one  (of  which  butyric  ether  and  acetate 
of  amyl  may  be  taken  as  types)  in  which 
synthetical  chemistry  has  produced,  not  a  re- 
semblance to,  but  the  actual  odour  of  the  fruit ; 
and  another  in  which,  working  without  rule,  a 
fruit  odour  is  compounded  of  ethers  and  essen- 
tial oils,  just  in  the  same  way  as  a  perfdmer 
imitates  the  fragrance  of  the  primrose  or  w^l- 
flower. 

The  following  list  includes,  as  far  as  I  know, 
all  the  odours  which  may  be  successfully  imi- 
tated h^f  a  single  substance  of  known  chemical 
composition ;  for  it  is  too  much  to  say  that  in 
each  of  these  instances  we  have  obtained,  not 
only  an  approximation  to  the  odour  of  the 
fruit,  but  nave  produced  by  means  precisely 
similar  to  those  employed  by  nature.  On 
the  other  hand,  there  are  a  few  instances 
— as,  for  example,  those  of  the  odours  of  pine- 
apple and  pear— in  which  the  resemblance  is  so 
exact  that  thei'c  is  scarcely  any  room  for  doubt 
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as  to  the  identitjr  of  the  products  of  nature 
and  those  of  the  laboratory.    Thus — 

The  Odour  of  Is  closely  similated  by 

Bitter  Almond Nitrobenzol. 

Jargonelle  Peair    Acetate  of  Amyl. 

Pineapple Butyrate  of  Ethyl. 

Apple Valerianate  of  Amyl. 

Quince  Pelargonate  of  Ethyl. 

Greengage    (Enanthylate  of  Ethyl. 

Melon    Sebacate  of  Ethyl. 

Mulberry  Suberate  of  Ethyl. 

Gaultheria  procn  mbeus  Salicylate  of  Methyl. 

Spirea  Ulmaria Salicjlous  ^cid. 

LABORATORY  NOTIS, 

Analysis  qf  Commereial  Caustic  Soda  Crystals* 

Caustic  soda  has  now  become  an  extensive  article 
of  commerce,  although  its  birth  in  tkis  sense  may  be 
considered  coeval  with  the  Exhibition  of  185 1.  In 
Dr.  Hofmann's  celebrated  Report  on  the  Exhibition 
of  1862,  page  28,  will  be  found  the  following  re- 
mark : — **  When  caustic  soda  is  kepi  for  some  time 
in  the  state  of  igpieous  fosion,  the  cxide  of  iron  is 
deposited  in  the  anhydrous  state,  and  it  seems  also 
that  the  alumina  is  completely,  sepaiated  in  the  form 
of  a  crystalline  silicate."  (Dr.  Panli.)  "An  observa- 
tion/' says  Dr.  Hofmann,  "in  which  the  analytical 
chemist  must  feel  particularly  interested."  I  have, 
liierefore,  thought  it  desirable  to  publish  the  following 
results.  The  analysis  of  the  crystals  of  soda  was  per- 
formed in  Dr.  Apjohn's  Laboratory  (Trinity  College) ; 
that  gentleman  having  sent  me  the  results  of  the 
examination  in  return  for  the  specimen  I  supplied. 
The  second  column  gives  the  composition  of  fhsed 
soda,  also  determined  by  Dr.  Apjohn,  and  is  here 
inserted  for  comparison : 

CBTSTALUfilD  S0DA.»      FUSEB  SODA.f 

6369 
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Keglecting  the  impurities,  which,  in  the  crystals 
only  amount  to  2*84  per  cent.,  the  analysis  agrees 
very  nearly  with  the  formula  NaHO.HxG.J  These 
crystals  which  can  now  be  procnred  in  quantity, 
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*  From  Mr.  Gosiage. 

f  From  Messrs.  R.  Dale  and  Co.,  Manchester. 
X  Given  in  Watts*  'Dictionary  of  Chemistrr,'  p.  jjp,  vol.  y,  as 
luimg  the  following  oompoeitioa:-*xNaH0.7H40, 


are  in  massive  prisms,  formed  by  the  aggregation  of 
tough  plates— the  crystals  are  monoclinic  S.  Rose 
(*  Jahresb.,'  1863)  !"«» I  believe,  pven  a  description 
of  the  form  of  the  soda  crystal. 

The  analytical  results  tabulated  above  prove  that 
chemically  pure  soda  may  be  procured  commercially, 
and  in  any  quantity— the  crystals  analysed  may  be 
almost  viewed  as  such,  whilst  a  re-cr7BtaIli8atio& 
would  no  doubt  give  a  product  of  even  greater 
purity,  the  2-84  per  cent,  of  foreign  matter  being 
probably  due  to  the  mechanical  admixture  of  mother- 
liquor.  Another  point  in  connection  with  this  pro- 
duct is  its  freedom  from  carbonic  acid  and  permanent 
causticity.  The  results  verify  Dr.  Pauli's  statement, 
that  the  alumina  is  deposited  as  a  crystalline  silicate. 
On  evaporating  the  "  red  liquors,"  or  crude  caustic 
solutions,  a  point  is  at  last  reached  at  which  the  silica, 
iron,  and  alumina,  are  entirely  deposited,  for  thd 
small  quantities  found  in  the  fused  product  are  most 
probably  only  due  to  imperfect  mechanical  separation. 
I  find  that  the  inferior  qualities  of  fused  caustic  soda 
coutam  large  quantities  of  nitrate^  and  frequently 
traces  of  nitrite  of  sodium. 

C.  B.  C.  TiCHBOBKS. 
Jpolkgeariet'  Hall  of  Ireland, 

Qualitative  Separation  of  Arsenic,  Antimony,  an4 
Tin,  from  Mercury  and  Copper. 

I  am  not  aware  whether  the  following  method  is 
used  in  qualitative  analysis.  I  have  found  it  very 
useful,  because  it  is  a  good  separaiionf  a  thing  of  con- 
siderable importance,  and  one  not  always  attainable 
by  the  plans  usually  adopted.  Sulphide  of  ammonium 
dissolves  cupric  sulphide  to  a  very  appreciable  extent ; 
it  is  not,  therefore,  advisable  to  use  it  as  a  solvent  for 
sulphides  ;when  they  are  wanted  free  from  copper. 
This  property  of  sulphide  of  ammonium  often  causes 
considerable  inconvenience  in  the  qualitative  analysis 
of  mixtures  containing  the  metals  precipitable  by 
hydric  sulphide  in  an  acid  solution.  After  thorough 
precipitation  by  hydric  sulphide,  the  sulphides  having 
been  well  washed,  sodic  sulphydrate,  NaHS,  will 
dissolve  the  sulphides  of  arsenic,  antimony,  tin,  and 
all  the  mercuric  sulphide;  the  action  is  very  rapid, 
much  more  so  than  that  of  sulphide  of  ammonium, 
which  does  not  dissolve  mercuric  sulphide  at  all.  Now, 
sodic  sulphydrate  is  not  a  solvent  for  cuprio  sulphide. 
We  have,  therefore,  here  the  means  of  making  a  very 
dean  and  perfect  separation  of  arsenic,  antimony, 
and  tin,  from  all  the  other  metals  of  this  group. 

The  method  I  have  employed  is  as  follows :— I  heat 
the  mixed  sulphides  with  sodic  sulphydrate,  so  that 
the  sulphides  of  arsenic,  antimony,  tin,  and  mercury, 
may  be  diissolved  out ;  and  after  reprecipitation  with 
hydrochloric  acid,  I  wash  and  dissolve  the  sulphides 
of  arsenic,  antimony,  and  tin,  with  sulphide  of  am- 
monium. The  whole  of  the  mercury  is  isolated  at 
this  stage  of  the  analysis,  which  is  a  matter  of  great 
convenience,  and  the  arsenic,  antimony,  and  tin  are  per- 
fectly free  from  any  trace  of  copper.  Some  trouble  is 
often  experienced  in  separating  the  arsenic,  antimony, 
and  tin,  without  having  recourse  to  Marsh's  test.  The 
method  generally  adopted  is  to  dissolve  the  arsenic 
sulphide  with  carbonate  of  ammonium.    In  this  case 


98 


THE   LABORATORY. 


[Vol  I,  May  11, 1867. 


Bome  antimony  is  often  dissolved  at  the  same  time. 
In  order  to  separate  it,  if  the  mixture  be  neutralised 
with  hydrochloric  acid  and  the  precipitated  sulphides 
be  boiled  with  nitric  acid-till  nearly  the  whole  of  the 
acid  is  expelled,  they  are  converted  into  arsenic  acid 
and  antimonic  acid ;  the  former  can  be  dissolved  out 
with  water,  the  latter  remidning  insoluble.  Any 
confirmatory  tests  required  can  be  applied  to  the 
arsenic,  sudli  as  reduction  with  carbon,  conversion 
into  arsenious  acid,  the  silver  and  copper  reactions, 
etc  The  antimony  and  tin  may  be  separated  in  the 
usual  way  by  metallic  iron,  and-  the  tin,  which  after 
this  action  exists  as  a  stannous  chloride  in  the  solu- 
tion, may  be  discovered  by  its  reducing  action  on 
mercuric  chloride.  The  antimony  which  was  precipi- 
tated by  the  iron  in  the  metallic  state  can  be  dissolved 
by  boilhig  in  tartaric  acid,  with  free  access  of  air, 
and  may  be  determined  by  acidulating  with  hydro- 
.chloric  add  and^  precipitating  with  hydric  sulphide. 
I  mention  this  latter  separation,  not  that  it  is  original, 
but  because  I  have  found  its  order  very  convenient, 
and  I  think  it  will  be  found  useful  by  those  students 
who  ar&  not  as  yet  well  versed  in  analyris. 

F.  S.  Babff. 
UniHNify  Collect  Lah^ratory, 

Organic  Im^pwriUea  in  the  Waters  of  Towns. 

Fox  some  years  past  much  attention  has  been  paid 
to  the  organic  impurities  met  with  in  the  waters 
supplying  towns;  and  very  reasonably  so,  when  it  is 
borne  in  mind  that  these  organic  impurities  are 
responsible,  for  much  of  the  unhealthiness  with  which 
towns  are  sometimes  afflicted. 

At  present  there  are  two  methods  in  vog^e  for  the 
estimation  of  these  impurities.  The  one  is  to  measure 
the  amount  of  permanganate  of  potash  deoxidised  by 
a  given  volume  of  water ;  the  other  is  to  evaporate 
down  a  g^ven  volume  of  the  water,  and  then  make  an 
estimation  of  organic  matter  in  the  dry  residue.  The 
former  of  these  methods  has  recently  ialleu  into  rather 
unmerited  n^lect,  whilst  the  latter  has  risen  into 
unmerited  fiivour. 

It  seems  to  the  writer  of  this  notice  that  the  advo- 
cates of  an  organic  analysis  of  the  dry  residue  have 
overlooked  the  cardinal  fact  of  the  case.  Organic  mat- 
ters in  general,  with  the  exception  of  certain  salts  of 
the  fatty  acids,  and  a  fewjother  very  steble  compounds, 
suffer  a  slow  decomposition  when  subjected  to  the 
prolonged  action  of  air  and  water  at  temperatures 
bordering  on  100°  C.  This  is  especially  true  of  sugar, 
albumen,  and  urea,  and,  in  fact,  of  thoseVery  impurities 
whose  presence  it  is  so  important  to  recognise  in  waters 
intended  for  the  supply  of  towns.  Such  being  the 
fkct,  it  will  be  obvious  that  during  the  ei^aporation 
of  a  litre  of  water  the  organic  matter  will  be  more  or 
less  completely  decompiosed,  so  that  the  organic 
matter  found  in  the  residue  will  be  no  measure  of 
that  originally  existing  in  the  water.  This  conclu- 
sion has  been  confirmed  by  Messrs.  Chapman  and 
Smith,  who  have  shown  that  if  a  gpramme  of  organic 
matter  be  put  into  a  litre  of  water  the  residue  from 
that  water  may  be  made  to  contein  almost  any  amount 
of  organic  matter  considerably  short  of  a  gramme, 
by  a  proper  management  of  the  evaporation.    In 


general,  the  quicker  the  evaporation  the  greater  the 
residual  organic  matter.  We  cannot,  therefore, 
depend  upon  an  examination  of  the  dry  residue  for 
the  purpose  of  deciding  upon  the  freedom  of  a  water 
from  organic  impurities. 

But,  whilst  condemning  the  method  in  use,  I  have 
to  propose  a  substitute  for  it. 

The  organic  impurities  to  be  dreaded  in  a  water 
are  nitrogenous.  During  the  evaporation  of  a  water 
these  nitrogenous  compounds  give  up  their  nitrogen 
in  the  form  of  ammonia.  Distil,  therefore,  a  given 
volume  of  the  water  in  a  retort,  and  estimate  the 
ammonia  in  the  distillate,  and  you  have  a  trustworthy 
measure  of  the  much-dreaded  organic  impurities  in 
your  water. 

Messrs.  Chapman  and  Smith,  who  have  arrived  in- 
dependently at  the  same  conclusion  as-  myself,  are  at 
present  occupied  in  an  attempt  to  measure  these 
organic  impurities  by  a  determination  of  the  ammonia 
evolved  during  the  distillation  of  the  water.  Satis- 
factory experimental  resulte  have  already  been 
obtained. 

J.  Alfbbd  Wakkltk. 

London  ItutiSutUn. 


EDITORIAL  NOTES. 

THE  WAGES   OF   SCIENCE. 

Sydney  Smith  used  to  saj  that  everything 
in  this  world  was  rewarded  in  the  inverse  ratio 
of  its  worth.  The  witty  divine  had  learnt  this 
truth  from  observation  of  other  men's  labours, 
and  enunciated  it  in  a  spirit  of  pleasant 
cynicism.  They  who  have  tied  themselves  to 
the  chariot- wheels  of  pure  science  look  upon  it 
as  an  old  old  story,  vmfied  day  b^  day  in  their 
own  experience,  and  are  excusable  if  they  some- 
times think  it  a  cruel  truth  and  repeat  it  in 
vexation  and  bitterness  of  heart.  It  is  easy  for 
the  outside  world,  for  the  dilettanti,  and  for 
the  Philistines,  to  say  in  a  light  and  airy  way 
that  science  is  its  own  reward — that  work  which 
is  in  iteelf  a  pleasure  cannot  expect  to  meet 
with  a  gross  and  material  payment.  The  daily 
life  of  a  scientific  man,  they  tell  you,  must  be 
exceedingly  delightful,  and  they  only  regret 
that  the  cares  and  press  of  business,  or  a  mis- 
taken providence,  will  not  allow  them  to  devote 
themselves  as  they  would  wish  to  some  parti- 
cular branch  of  inquiry  in  which  they  feel  and 
always  have  felt  the  profoundest  interest.  But 
the  man  into  whose  soul  science  has  entered 
as  an  iron,  to  whom  scientific  truth  is  a  reality 
of  the  sternest  and  weightiest  kind,  not  a  fringe 
or  pleasing  ornament,  but  the  very  core  of 
human  thought,  is  only  firetted  by  such  idle  re- 
marks as  these.  He  thinks  he  is  in  at  least 
quite  as  good  a  position  ajs  the  gay  merchant 
or  the  successful  professional  man  to  know  how 
far  science  is  ite  own  reward.    But  the  matter 
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to  him  ia  not  a  matter  of  rewards  at  all,  in  the 
ordinwy  sense  of  the  word.  Thej  look  upon 
science  as  an  Olympian  game,  in  which  the 
crown  is  honour,  or  at  best  fame,  and  in  which 
they  would  fain  join  were  it  not  for  the  dust 
and  heat  of  the  running.  He  sees  in  science 
far-stretching  fields  white  unto  the  harvest, 
while  mankiml  is  famishing  for  want  of  truth — 
fields  which  are  not  reaped  because  the  labourer 
is  turned  away  by  poverty  before  he  can  put 
the  sickle  to  the  ear.  He  feels  it  a  crying 
wrone  that  what  scientific  work  is  done  at  all, 
especially  in  this  country,  is  done  with  the  j 
loms  girded  for  other  labours,  and  done  in  ' 
haste  and  therefore  is  too  often  imperfect  and  I 
immature.  He  sees  the  young  men  of  science 
labour  in  fear  and  anxiety,  with  the  wolf 
clamouring  at  the  door,  amia  constant  tempta- 
tions to  gain  an  early  notoriety  by  flash  results 
and  counterfeit  discoveries.  He  sees  the  middle- 
aged  men,  with  the  wolf  only  partially  appeased, 
worried  hj  other  enemies  in  the  shape  of  rich 
or  noble  idlers,  who  think  that  other  men's 
time  is  of  no  more  value  than  their  own,  and 
compelled  to  waste  on  the  treadwheel  of  tuition 
the  strength  that  ought  to  be  put  out  in  the 
field  of  onginal  research.  He  sees  the  old  men 
too  often  succumb  wholly  to  the  pressure  of 
adversity,  or,  giving  up  their  former  ardoui*, 
quietly  eat  then*  lotus  in  some  post  which  is  at 
the  same  time  a  reason  and  excuse  for  abstain- 
ingfrom  work. 

The  man  of  science  thinks,  we  repeat,  that 
these  are  cruel  wrongs,  but  they  are  wrongs 
which  injure  science,  and,  therefore,  which  in- 
jure the  world  infinitely  more  than  they  hurt 
scientific  men. 

Science  is  so  far  its  own  reward  that  the  life  of 
ascientific  manis  one  which  he  would  not  readily 
change.  But  scientific  men,  instead  of  being 
few,  ought  to  be  many ;  to  that  end  the  badge 
of  science  ought  not  to  mean  the  same  thing 
as  that  of  poverty.  Their  daily  labour,  instead 
of  being  the  odds  and  ends  of  spare  hours, 
ought  to  be  a  fair  day's  work;  to  that  end 
they  ought  to  have  a  fair  day's  wage.  How 
this  can  be  best  brought  about  is  a  very  diffi- 
cult matter.  We  propose,  at  some  future  time, 
to  return  to  it* 


Thb  constant  influx  of  important  communi- 
cations from  eminent  men  shows  that  our 
anticipations  were  not  ill  founded.  We  be- 
lieved that  a  weekly  medium  for  the  publication 
of  Chemical  and  Physical  researches  was 
wanted,  and  we  may  x>oint  to  our  pages  for 
justification  of  our  belief.  We  have  now  to 
announce  the  publication  next  week  of  an 
elaborate  paper  "  On  the  Higher  Homologues 
of  Ohinoline^'  by  Mr.  Greville  Williams,  F.B.S. 


CORRESPONDENCE. 

BLACK-BALLING  IN  THE*  CHEMICAL  SOCIETY.- 
To  the  Editor  of  The  Labokatokt. 
•Sis, — At  a  meeting  of  the  Chemical  Society,  April 
1 8,  one  of  the  two  candidates  proposed  for  election 
was  black-balled ;  the  balloting  wag,  however,  declared 
by  the  chairman  at  the  following  meeting  to  have 
been  informal,  and  the  names  of  the  two  gentlemen 
were  again  read  "  for  the  first  time."  On  Tharsday, 
May  2,  three  other  candidates  were  rejected  and 
two  elected.  On  this  occasion  the  black-balls  were 
namerous  and  nearly  eqaal  in  all  cases.  Some 
members  of  the  Society  seem  desirons  of  bringing  it 
into  notice  by  proceedings  very  difierent  from  those 
of  other  learned  societies,  and  of  giving  it  a  not  very 
enviable  notoriety. 

It  can  hardly  be  that  the  ballot  was  here  used  for 
the  purpose  of  excluding  persons  unqualified  by 
social  position  or  want  of  respectability.  With  regard 
to  scientific  qualification,  their  proposers  stood  thehr 
sponsors,  and  no  other  guarantees  of  intellectual  fitness 
have  ever  been  required  for  the  Fellowship.  This 
sudden  and  strange  action  taken  by  certain  person?* 
needs  explanation  and  a  full  investigation ;  otherwise 
it  will  cause  irreparable  injury  to  the  Society,  so 
lately  declared  by  the  President  to  be  in  a  healthy 
and  flourishing  condition.  It  was  recently  stated 
from  the  chair  that  the  Council  had  contemplated 
raising  the  standard  for  admission  to  the  Fellowship* 
Can  it  be  that  zealous  members,  taking  up  this  sug- 
gestion, have  determined  to  constitute  themselves 
jadges  of  the  fitness  of  candidates,  and  have  fore- 
stalled the  Council  ?  If  this  be  so,  the  question  arises 
— What  is  the  required  standard  of  qualification? 
Who  is  to  judge  of  it  ?  Enough  was  heard  at  the  last 
meeting  to  make  a  physicist  tremble  for  his  chance  of 
election  if  individual  members  are  to  judge  him ;  he 
might  feel  pretty  sure  of  getting  one  black-ball  at 
least  if  he  held  the  accepted  views  on  magnetic 
polarity,  and,  ex  uno  discs  omnest  we  know  not  how 
many  more.  Moreover,  are  all  the  existing  Fellows 
individually  competent  to  form  a  judgment  as  to 
chemical  qualifications  ?  The  very  proposal  to  raise  the 
standard  of  admission  implies  that  they  are  not,  even 
if  other  proofs  in  certain  cases  were  wanting. 

Nothing  Is  more  destructive  to  a  society  than  the 
formation  within  it  of  a  party,  acting  independently 
and  without  the  sanction  of  authority,  for  what  they 
suppose  to  be  its  reformation;  and  the  sooner  the 
Fdlows  of  the  Chemical  Society  unite  to  put  down^ 
such  a  combination  the  better.  What  Fellow  who* 
respects  himself  and  reg^ards  the  feelings  of  others 
would  nominate  any  one  for  election  after  what  has 
just  occurred  ?  Four  gentlemen  have  been  rejected. 
Why  P  Because  they  had  not  those  social  and  gentle- 
mai^y  qualifications  necessary  for  the  Fellowship? 
This  will  hardly  be  admitted  unless  their  position  as 
manufacturing  chemists  be  considered  a  bar  to  admis- 
sion. If  this  be  really  the  case,  are  manufacturers 
ineligible?  Such  men,  by  expending  their  wealth 
and  by  enterprise,  render  the.  discoveries  of  scientific 
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chemifltB  nsefiil  to  the  public,  and  are  themselves 
frequently  men  of  very  considerable  scientific  attain- 
ments,  and  to  whom,  doubtless,  many  a  poor  F.C.S. 
would  humbly  bow  for  an  engagement  at  the  rate  of 
three  or  four  hundreds  a  year,  or  even  less.  One 
would  scarcely  imagine  that  such  feelings  could  have 
place  among  members  of  a  body  whose  pursuits  are 
scientific ;  &r  science  can  hardly  make  distinctions  of 
birth  and  social  position  when  some  of  its  brightest 
ornaments  have  risen  from  humble  stations  by  the 
force  of  their  own  natural  greatness. 

But  whatever  may  have  been  the  motive  in  the  late 
black-balling,  those  Fellows  who  wish  well  to  the 
Society  should  lose  no  time  in  having  the  matter  set 
right.  It  would  be  well  if  some  members,  not  on 
the  Council,  would  call  a  meeting,  where  the  subject 
might  be  fully  considered,  and  such  action  taken  as 
would  prevent  a  recurrence  of  what  most  persons 
must  feel  to  be  a  disgrace,  rather  to  the  Society  than 
to  the  victims  of  a  sadly  misplaced  confidence.  The 
Council,  formed,  for  the  most  part,  of  men  who  have 
the  respect  and  confidence  of  the  Fellows,  would,  no 
doubt,  listen  to  any  reasonable  suggestion,  and  meet 
the  wishes  of  the  majority,  as  far  as  they  might  be 
conducive  to  the  good  of  the  Society ;  but  it  is  from 
the  Council  that  important  changes  should  emanate, 
nor  is  it  likely  that  they  will  be  coerced  into  the 
adoption  of  any  course  by  a  clique  which  does  not 
scruple  to  wrest  from  its  legitimate  object  a  weapon 
of  defence,  and  use  it  as  one  of  offence,  and  that,  too, 
in  a  very  offensive  manner.  It  may  be  necessary  to 
render  more  stringent  the  entrance  qualification  for 
Fellows,  and  this  we  are  told  by  high  authority  is 
under  consideration.  But  till  the  change  is  made  it 
is  unjust  to  black-ball  those  who,  judging  from  pre- 
cedent, allow  themselves  to  be  proposed,  and  who 
are  in  most  respects  fit  and  proper  persons  to  be 
admitted,  simply  because  they  fall  short  of  the 
standard  set  up,  it  may  be,  by  those  who,  if  a  stricter 
ordeal  had  awaited  them  at  the  time  of  their  candi- 
dature, would,  perhaps,  never  have  had  the  oppor- 
tunity of  troubling  the  Society, 

A  Fellow. 

To  the  Editor  o/TniL  LiLBo&A.TOBT. 
Sib, — I  find  that  the  black-balling  which  took 
place  last  week  at  the  Chemical  Society  has  been  mis- 
understood, or  perhaps  I  should  say  not  understood. 
I  therefore  write  to  explain  the  motives  of  one,  at 
any  rate,  of  the  black -bailers.  If  we  look  in  the 
newspapers  we  shall  see  something  like  the  following : — 

"Patent8.-^Mr. ,  F.C.S.,  Member  of  the  Society 

of  Arts,  British,  Foreign,  and  Colonial  Patent  Agent, 
gives  special  attention  to  Inventions,  etc."  The 
above  has  been  copied  from  a  paper  which  is  sure  to 
be  seen  by  many  chemists ;  and  as  Mr.  — --^  is  other- 
wise ankhown  to  fame,  is  nothing  more  nor  less  than 
an  insult  offered  to  the  Chemical  Society  in  its  corpo- 
rate capacity.  To  prevent  this,  and  the  like  of  this, 
has  been  my  object,  and  this  object  I  hope  to  attain 
by  black-balling  all  men  who  come  up  to  the  Chemi- 
cal Society  without  either  the  strongest  recommenda- 
tions from  many  different  chemists,  or  the  still 
stronger   recommendation   of  having   already  pro- 


duced good  work,  either  in  chemistry  or  the  allied 
sciences. 

I  ask,  what  right  has  any  man  not  a  chemist,  and 
not  known  among  chemists,  to  feel  himself  aggrieved 
at  being  refused  admission  to  the  Society  unless  he 
comes  under  oue  or  other  of  these  classes.  And  yet 
I  question  whether  lo  per  cent,  of  those  admitted  are 
known,  either  personally  or  by  reputation,  to  five  of 
the  men  who  vote  them  into  the  Society. 

No  'papers  were  read  at  the  Society  the  night  of 
these  elections.  How  came  it^  then,  that  we  had  so 
full  a  meeting?  I  have  been  informed  that  some 
members  of  the  Society  received  letters  from  the 
Secretary,  requesting  them  to  attend.  Why  request 
men  to  attend  when  nothing  was  to  be  read  P  Am  I 
going  too  far  when  I  suggest  the  possibility  of  an 
attempt  being  made  to  bring  official  influence  to  bear 
on  the  result  of  an  election  ? 

I  am.  Sir,  yours  very  truly, 

A  Black-ball. 


MAGNETISM   APPLIED  TO   CHEMISTRY. 

To  the  Editor  of  Th£  LABOBiLTOBT. 

SiB, — During  the  discussion  at  the  last  meeting 

of  the  Chemical  Society  Prof.  Foster  said  that  the 

application  of  a  second  magnet,  as  figured  below, 

would  increase  the  power  of  the  first  magnet. 


No.  2 


No.  I  r 
liil 

Mr.  Chapman,  who  said  that  this  was  a  mistake, 
and  that  the  power  of  the  magnet  would  be  diminished 
by  the  application  of  No.  2,  was,  as  those  of  your 
readers  who  were  present  at  the  meeting  will  recol- 
lect, received  with  uproarious  demonstrations  of  dis- 
approval. 

The  state  of  the  matter  is  just  this : — If  magnet 
No.  2  be  of  equal  strength  to  No.  i,  then  the  result 
will  be  a  total  magnet  of  exactly  the  same  strength 
as  at  the  beginning.  If  No.  2  be  weaker  than  No.  i, 
then  the  result  will  be  a  total  magnet  of  less  power 
than  No.  i ;  and  if  No.  2  be  of  greater  power  than 
No.  I,  the  result  will  be  a  total  magnet  stronger  than 
No.  1. 

The  comparison  of  a  chemical  atom  or  molecule  to 
a  magnet  is  radically  vicious  and  productive  of  con- 
fusion of  thought.  The  characteristic  of  a  magnet  is 
that  it  exhibits  the  two  opposite  polarities^to  an  equal 
extent.  A  magnet  with  a  powerfril  south  pole  has,  of 
necessity,  an  equally  powerfril  north  pole. 

Now,  we  find  chemical  atoms  or  molecules  power- 
fully positive  or  powerfully  negative,  but  not  power- 
fully positive  and  negative  at  one  and  the  same  time. 
If  there  is  anything  in  nature  which  the  chemical 
molecule  does  not  resemble  it  is  the  magnet.  The 
molecule  of  chlorine,  for  instance,  is,  as  a  whole,^ 
powerfully  electro-negative,  and  chemists  with  mag- 
netic tendencies  have  been  oveijoyed  to  make  the 
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obseiration  that  the  two  atoms  forming  the  molecule 
are  not  electro-negative  to  an  equal  extent,  but  I 
neyer  heard  of  any  one  imagining  that  the  one  was  as 
powerfidly  electro-positiYe  as  the-  other  is  electro- 
negative. Z. 

CHEMICAL    SOCIETY. 

THURSDAY,  MAY  2. 

Professor  W.  A,  Miller,  M.D.,  LLD.,  V.P.R.S., 
Vice-President,  in  the  chair. 

The  minutes  of  the  previous  meeting  having  been 
read  and  confirmed,  a  long  list  of  donations  to  the 
library  were  announced,  and  accepted  with  a  vote  of 
thanks. 

The  Chairman  observed  that  the  balloting  for 
Mr.  William  Phipson  Beale  and  Mr.  Alfred  Coleman, 
at  the  last  meeting,  was  invalid,  because  less  than 
twelve  Fellows  had  voted  in  each  case.  Therefore 
their  names  must  be  again  read  "  for  the  first  time." 

The  names  in  question  and  the  name  of  a  new 
candidate  were  then  read. 

For  the  second  time  were  read  the  names  of  Robert 
B.  Tatlock,  Millhouse,  Kyles  of  Bute;  and  Walter 
William  Fiddes,  Southemhaye,  Clifton. 

The  Chairman  said  that  he  did  not  wish  it  to  be 
thought  that  the  remarks  he  had  made  at  the  anni- 
Tersary  meeting,  respecting  the  measures  which  the 
Council  had  in  contemplation  for  the  more  stringent 
admission  of  Fellows,  had  any  reference  to  the  candi- 
dates who  had  already  been  proposed. 

Five  gentlemen  who  had  been  proposed  for  the 
Fellowship  were  then  ballotted  for.  On  examination  of 
the  ballot-boxes  the  Chairman  declared  that  Mr.  John 
Cargill  Brough  and  Mr.  P.  W.  Peterson  had  been  duly 
elected  Fellows  of  the  Society,  but  that  the  votes  were 
adverse  to  the  election  of  the  other  three  candidates. 

The  Chairman  stated  that  there  were  no  papers 
to  be  read  this  evening,  but  he  hoped  that  some 
Fellows  would  bring  forward  subjects  for  discussion. 

Dr.  Odling  said  that,  seeing  some  eminent  manu- 
facturing chemists  present,  he  should  like  to  ask  them 
if  the  recovery  of  ttdphur  from  soda-waste  was  prac- 
tised in  Enghmd,  as  at  the  Paris  Exhibition  he  had 
seen  fine  specimens  of  sulphur  suitable  for  the  manu- 
facture of  gunpowder,  said  to  be  recovered  from  soda- 
waste.  He  could  not  obtain  any  direct  information 
as  to  the  method  employed,  but  from  the  inquiries 
he  had  made  he  understood  that  manganese  was  em- 
ployed in  the  process,  which  was  carried  on  on  a 
large  scale;  in  fact,  it  was  proposed  to  make  use  of 
all  the  soda- waste  in  this  manner. 

He  had  also  some  remarks  to  make  on  a  subject  of 
more  purely  scientific  interest.  He  found  considerable 
difficulty  in  accepting  the  ordinarily  received  notions 
on  cotniinaiton  hy  saturation  of  atomicities.  Some 
time  ago  he  had  devoted  considerable  attention  to  the 
snbjec^  but  since  then  much  of  it  had  escaped  him, 
so  that  he  must  apolog^  to  the  members  for  the 
manner  in  which  he  now  presented  it  to  them.  There 
were  certain  facts  in  connection  with  the  subject  of 
atomicities  which  ought  not  to  be  overlooked.  For 
instance,  nitrogen  sometimes  combined  with  three 
atoms  of  an  element,  and  sometimes  with /re.    This 


was  explained  by  saying  that  nitrogen  had  five 
"atomicities'*  or  "bonds,"  of  which  sometimes  the 
whole  were  saturated,  sometimes  only  three,  the 
other  two  neutralising  or  saturating  one  another. 
Thus,  in  ammonia,  NH;,  the  N  had  three  of  the  bonds 
saturated  by  Hj,  the  other  two  neutralising  one 
another.  Now,  when  HCl  was  presented  to  the 
NH3,  combination  ensued.  This  was  explained  by 
supposing  the  H  and  the  CI  of  the  HCl  to  saturate 
the  two  remaining  bonds  of  the  N  in  NH3.  Now,  he 
found  great  difficulty  in  admitting  that  the  chlorine 
of  the  hydrochloric  acid  should  separate  from  the 
hydrogen,  for  which  it  had  a  great  attraction  to  com- 
bine with  nitrogen,  for  which  its  attraction,  was  very 
small.  When  chlorine  and  ammonia  were  brought  in 
contact  there  was  a  flash  of  light,  heat  was  liberated, 
and,  leaving  out  the  intermediate  stages  of  the  reac- 
tion, the  ultimate  products  were  nitrogen  and  hydro- 
chloric acid.  This  fact  certainly  was  not  in  accord- 
ance with  the  supposition  that  the  chlorine  should 
leave  the  hydrogen  in  hydrochloric  add  to  combine 
with  the  nitrogen.  To  mention  another  instance. 
When  sodium  was  exposed  to  dry  air  it  absorbed 
oxygen  and  became  converted  into  sodic  oxide ;  if  this 
compound  was  brought  in  contact  with  water  a  re- 
action took  place,  with  great  evolution  of  heat,  giving 
sodic  hydrate,  which  no  amount  of  heat  would  after- 
wards decompose.  Thallic  oxide,  likewise,  gave 
thallic  hydrate,  but  this  cUfiered  from  the  sodic 
hydrate  as  it  was  again  resolved  by  heat  into  thallic 
oxide  and  water.     Now,  in  the  reaction  between 

^*|0  +  ^|0,  one  Na  in  ^a}^  ^^"  unburned, 
being  displaced  by  H ;  in  ^  r  0,  one  H  was  unburned, 

Na  taking  its  pUce,  giving  h*  }  O  +  ^^  }  O.     The 

amount  of  heat  liberated  in  one  case  must  be  exactly 
equal  to  the  amount  of  heat  absorbed  in  the  other,  so 
that,  leaving  out  the  effect  of  the  solidification  of  the 
water,  no  heat  should  be  rendered  sensible.  A  per- 
fectly similar  reaction  took  place  when  ti  f  ^  "^  H  i  ^ 

were  brought  in  contact,  but  when  the  resulting 
tliallic  hydrate  was  heated  it  gave  water  and  thallic 
oxide.  From  the  different  actions  which  heat  had  on 
thallic  and  sodic  oxides,  it  might  be  inferred  that  the 
relations  between  Na  and  H  and  between  Tl  and  H 
were  different — ^that  there  was  an  attraction  or  tie 
wanting  in  the  thallium  which  was  present  in  the 
sodium.  Somewhat  similar  reactions  took  place 
between  magnesic,  calcic,  and  baric  oxides  and  water, 
but  the  resulting  hydrates  behaved  very  differently 
from  one  another  when  heated.  The  magnesic  hydrate 
gave  up  its  water  at  a  comparatively  low  temperature ; 
calcic  hydrate  required  a  much  higher  heat,  whilst 
baric  hydrate  was  practically  undecomposable.  He 
therefore  inferred  that,  as  in  the  case  of  sodic  hydrate, 
there  was  a  tie  between  the  barium  and  hydrogen 
which  was  wanting  in  the  calcium  and  magnesium 
hydrates.    There    was  something    here    to   be  ex« 
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plained  wbich  it  seemed  to  him  the  doctrine  of 
atomicity  did  not  reach. 

Professor  Williamson  said  that  chemists  did  not 
snflBciently  take  into  consideration  the  fact  that  an 
atom  in  combination  was  very  different  from  an  nn- 
combined  atom.  Thus,  the  oxygen  in  oxide  of  silver 
was  in  a  different  state  and  had  different  properties 
from  free  oxygen.  In  the  union  of  HCl  with  NHj 
the  nitrogen  of  the  ammonia  and  the  chlorine  of  the 
hydrochloric  acid  were  different  from  what  they  were 
in  an  uncombined  state.  The  chlorine  did  not  unite 
directly  with  the  nitrogen,  but  with  the  nitrogen 
and  hydrogen  together.  In  this  case  nitrogen  behaved 
more  like  a  metal.  The  affinity  of  nitrogen  for 
nitrogen  in  nitride  of  nitrogen ,  and  chlorine  for 
chlorine  in  chloride  of  chlorine,  was  greater  than  that 
of  chlorine  for  nitrogen  in  chloride  of  nitrogen.  It 
was  the  same  in  the  case  of  the  hydrates ;  the  affinity 
of  H  for  KG  was  greater  than  the  affinity  of  H  for 
HO,  consequently  in  the  union  of  KO  and  H  greater 
force  or  more  heat  was  rendered  sensible  than  in  the 
union  of  HO  and  H.  He  further  remarked  that  some 
eminent  Continental  chemists,  Eekul^,  for  instance, 
seemed  to  use  the  word  atomicity  in  a  different  sense 
from  the  word  equivalency,  but  he  could  not  see  that 
it  meant  more  than  equivalency.  The  use  of  bonds 
was  productive  of  inconvenience,  as  one  was  apt  to 
look  upon  them  as  a  material  image. 

Dr.  Miller  said  it  seemed  to  him  that  the  term 
atomicity  implied  a  theory,  whilst  equivalency  simply 
referred  to  facts,  and  therefore  he  preferred  the  use 
of  the  latter  word.  The  term  atomicity  was  some- 
thing like  the  term  catalysis ;  we  used  it  to  conceal 
our  ignorance  or  inability  to  explain  facts. 

Dr.  Thudicum  regarded  the  term  atomicity 
merely  in  the  light  of  a  convenient  expression,  and 
believed  that  many  discoveries  had  resulted  from  that 
definition.  An  atom  meant  a  thing,  atomicity  a 
power ;  thus  we  defined  the  property  of  an  atom  by 
its  name.  He  proposed  to  substitute  the  term 
dynamis.  The  power  of  an  atom  was  measured  by 
its  influence  on  another  atom,  and  the  several  powers 
of  atoms  might  be  expressed  by  the  terms  dynamis, 
monodynamis,  didynamis,  etc,  while  the  term  equiva- 
lent might  be  employed  for  the  maximum  of  power. 
The  dyncmisity  of  an  atom  was  changeable  according 
to  external  circumstances.  Atoms  were  held  to  one 
another  by  opposite  polarities,  but  the  power  that 
produced  this  polarity  lay  beyond  the  atom.  Thus, 
^ectricity,  heat,  etc.,  induced  combinations  and  split 
up  combinations  of  atoms. 

Professor  Foster  agreed  with  Dr.  Odling  that 
when  the  two  molecules  NaiO  and  HzO  were  con- 
verted into  iNaHO,  the  change  undergone  by  one 
molecule  was  the  converse  of  that  undergone  by  the 
other,  and  therefore  that  it  was  difficult  to  under- 
stand that  the  quantity  of  heat  developed  in  the  one 
case  should  differ  from  that  absorbed  in  the  other ; 
but  he  observed  that  there  was  no  direct  proof  that 
the  reaction  in  question  was  attended  with  any 
evolution  of  heat.  When  water  acted  on  oxide  of 
sodium  a  great  part  of  the  observed  evolution  of  heat 
was  certainly  due  to  the  combination  of  NaHO  with 
excess  of  water,  and  it  remains  to  be  proved  that  this 


action  was  not  the  source  of  the  whole.  The  con- 
version of  DaO  and  HtO  into  BaHiOx  he  regarded  as 
a  reaction  not  perfectly  comparable  with  the  above, 
since,  in  this  case,  the  two  molecules  BaO  and  HzO 
coalesced  into  the  single  molecule  BaHzOi.  With 
regard  to  the  different  behaviour  of  what  appeared  to 
be  similarly  constituted  molecules  when  .subjected  to 
the  same  treatment,  as,  for  example,  that  of  sodic 
and  thallic  hydrates  at  high  temperature9— an  in- 
stance to  which  Dr.  Odling  had  referred — ^he  con- 
sidered that  the  explanation  of  them  was  to  be  sought 
in  the  influence  exerted  by  each  aj»m  in  a  complex 
molecule  upon  the  properties  of  all  the  rest.  To  help 
in  forming  a  definite  conception  of  the  way  in  which 
such  an  influence  might  be  exerted,  he  suggested  that 
a  diatomic  atom  (such  as  O)  might  be  compared  with 
a  magnet  with  its  two  poles,  while  monatomic  atoms 
(such  as  Na  and  H)  might  be  compared  with  a  single 
isolated  magnetic  pole,  if  such  a  thing  were  capable  of 
existing.  Then,  just  as  the  south  pole  of  a  magnet 
would  be  strengthened  by  induction  on  bringing 
another  south  pole  into  contact  with  its  north. pole, 
60,  by  bringing  an  atom  of  sodium  into  contact  with 
one  pole  of  an  atom  of  oxygen,  the  attraction  of  the 
other  pole  for  atoms  of  a  certain  kind  might  be  in- 
creased, although  its  attraction  for  sodium  might  be 
lessened.  If  this  comparison  of  a  diatomic  atom  with 
a  magnet  was  admitted,  he  pointed  out  that  in  all 
cases,  if  an  atom  of  a  given  kind  (applied  to  one  pole 
of  a  diatomic  atom)  tended  to  strengthen  the  polarity 
of  the  latter,  an  atom  of  the  same  kind  applied  to 
the  other  pole  would  tend  to  weaken  it  in  an  equal 
degree,  and  hence  that,  as  a  general  rule,  if  two 
symmetrical  molecules  (such  as  NaONa  and  HOH) 
came  together,  the  forces  with  which  the  atoms  were 
held  together  would,  on  the  whole,  be  increased  by 
an  interchange  of  atoms  such  as  would  convert  the 
above  molecules  into  NaOH  and  NaOH.  Professor 
Foster  added  that  he  did  not  offer  these  remarks  as 
affording  a  solution  of  the  difficulties  pointed  out  by 
Dr.  Odling,  but  simply  as  indicating  a  direction  in 
which  he  thought  such  a  solution  might  reasonably  be 
sought  for. 

Mr.  £.  T.  Chapman  said  that  he  was  at  first  very 
much  struck  with  Professor  Foster's  illustration,  but 
that  unfortunately  it  did  not  hold,  as  the  power  of  a 
magnet  was  weakened  by  bringing  its  north  pole  near 
the  south  pole  of  another  magnet.  In  compound 
magnets  a  series  of  magnetic  bars  were  placed  side  by 
side,  having  their  similar  poles  together,  thus  strength- 
ening  one  another. 

Professor  J.  A.  Wankly  n  disliked  the  term  atomi- 
city, which  inferred  that  the  saturating  power  of  an 
element  was  unchangeable,  and  could  not  see  what 
inconvenience  would  arise  from  the  supposition  that 
an  element  like  nitrogen  under  some  circumstances 
was  capable  of  combining  with  three  and  sometimes 
with  five  atoms. 

Dr.  Odling  said  that,  although  not  yet  proved  it 
did  not  seem  improbable  that  one  side  of  the  atom 
of  O  was  -f-  and  the  other  —  .  It  had  been  sug- 
gested that  the  heat  produced  in  the  reaction  between 

jj"  j-  0  and  jj  [  0  was  owing  to  the  combination  of 
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the  sodio  hydrate  with  excess  of  water.  As  the 
amount  of  heat  produced  by  dissolving  sodic  hydrate 
in  water  had  not  yet  been  determined,  he  could  not 
say  it  was  impossible.  Bat  in  the  parallel  instance 
of  the  hydration  of  SOj  the  amount  of  heat  produced 
was  several  hundred  times  greater  than  that  liberated 
by  the  union  of  sulphuric  hydrate  with  water.  He 
agreed  with  Dr.  Miller>  that  the  use  of  the  term 
bonds  tended  to  conceal  the  truth. 

The  Chairman  then  a<^oumed  the  meeting  to  the 
16th  instant. 


OUR  FOREIGN  CORRESPONDENCE. 

FRANCE. 

PabiS;  May  6,  1867. 

Soetfll  iiatlieringa  and  Scientific  Societies— Annual  meetings  of  the 
Soci^t^  c^  Amis  des  Sciences,  of  the  Del^ates  of  tlie  Scientific 
Societies  of  France,  and  of  the  Socidt^  d'Encouragement — Silk- 
irorms  and  the  Senate— Meetings  of  the  Chemical  Society  of  the 
3rd  inst.,  and  of  the  Acad^mie  of  the  29th  April— Printers  and 
chemists. 

FsANCE  is  certainly  the  country  for  society.  No 
wonder  that  pepsine,  the  cure  of  dyspepsia,  should 
have  been  invented  here,  nor  that  the  inventor  should 
distribute  his  pills  gilt  and  gratis  to  the  honorable 
members  of  the  Exhibition  Juries.  The  fiercest  and 
the  most  unexpected  attacks  are  now  daily  made  upon 
their  digestive  powers  by  savants  and  diplomatists, 
by  manufacturers  and  ministers.  Not  to  increase  in- 
digestion by  rest,  balls  have  been  added  to  the  enter- 
tainment of  Jurors  by  their  excellences  the  Ministers 
of  State  and  of  Commerce,  Rooher  and  De  Forcade. 
Arrangements  have  been  made  for  a  reception  in 
their  honour  by  the  Emperor  at  the  Tuileries.  M. 
Dumas,  the  highest  in  fame  and  position  of  all  French 
chemists,  opens  his  house  to  them  every  Wednesday ; 
M.  Fremy,  M.  Paul  Thenard,  U.  Wurtz,  have  their 
respective  evenings  of  reception.  All  these  assem- 
blies seriously  affect  the  scientific  club  of  the 
Palais  Boyal.  Not  overcrowded  last  Monday,  it 
will  be  but  indifferently  attended,  I  fear,  to-night. 
Most  Englishmen  of  scientific  standing  have  left 
Paris.  Those  present  last  Monday  at  the  club  ad- 
mired some  products  shown  by  Professor  Fritzsche,  of 
St.  Petersburg.  This  chemist  found  lately  that  a 
nitro-compound  of  anthracene  gives  very  character- 
istic crystalline  compounds,  beautifully  coloured,  red, 
yeUow,  and  green,  with  anthracene,  retene,  and 
other  colourless  hydrocarbons.  He  showed  specimens 
of  these  compounds  under  the  microscope,  and  very 
liberally  distributed  samples  of  them  to  many  of  his 
audience.  A  paper  on  the  subject  has  been  published 
in  the  memoirs  of  the  St.  Petersburg  Academic. 

We  have  thus  happily  found  our  way  back  from 
society  to  science.  But  science  itself  now  more  than 
ever  puts  on  her  best  garb  and  attends  one  meeting 
after  the  other.  This  week  bas  been  overcrowded 
with  scientific  meetings.  Last  Friday  chemists  had  to 
be  present  at  th^  same  hour  at  the  annual  meeting  of 
the  SociStS  de  VEricouragement  (corresponding  to  the 
London  Society  of  Arts)  and  at  the  meeting  of  our 
C&^mical  Society,    ^eing  afraid  that  I  shall  have 


overstepped  the  limits  prescribed  for  this  letter  before 
I  come  to  discuss  the  meeting  of  the  Chemical  So- 
ciety, I  wiU  just  say  that  among  the  strangers  present 
were  Professors  Kekule  from  Ghent,  Schrotter  from 
Vienna,  and  Chancel  (associate  of  Gerhardt  in  many  of 
his  researches)  from  Montpellier.  The  meeting  of  the 
Society  de  TEncouragement  must  form  the  subject  of 
a  different  letter,  for  to-day,  besides  the  Academic, 
two  more,  annufd  meetings  claim  attention,  one 
beiqg  that  of  the  noblest  of  all  scientific  unions, 
the  SociStS  des  Amis  des  Sciences.  This  body  assists 
French  savants  who,  preferring  feme  to  wealth,  truth 
to  gain,  and  philosophical  to  material  labour,  suffer 
for  such  improvidence  in  their  own  persons,  or,  worse, 
in  that  of  their  orphans  and  widows. 

Founded  ten  years  ago  by  the  great  Thdnard,  whose 
son,  Baron  Paul  Thenard,  now  holds  the  office  of 
treasurer,  this  society  has  been  the  means  of  rescuing 
many  of  the  noblest  minds  from  despair  and  misery. 
The  number  of  subscribers  paying  a  minimum  of  10 
francs  annually  now  approaches  3000.  The  receipts 
during  the  last  ten  years  have  been  571,686  irancs, 
'77i343  ^^  which  have  been  spent  in  charity,  and 
60,510  for  general  expenses,  while  3331834  francs  now 
constitute  the  capital  of  the  society.  Last  year's 
receipts  (75,290  francs)  have  been  swelled  by  a  legacy 
of  1000  francs  from  the  late  M.  Verdet^  and  by  a  gift 
of  10,000  francs,  the  history  of  which  deserves  to  be 
specially  mentioned.  A  great  distiller  at  Brussels, 
M.  Claes,  having  been  accused  of  defrauding  the 
custom  house  of  his  country,  applied  for  certificates  to 
some  of  the  best-known  chemists  of  Paris,  viz.,  MM. 
Damas,  Wurtz,  Caron,  Friedel,  Le  Blanc,  Pasteur, 
Henry  St.  Claire  Deville,  and  Dubrunfiault  (a  great 
sugar  manufacturer).  These  gentlemen  reported  on 
the  liquids  which  were  submitted  to  their  judgment, 
considered  by  the  manufacturer  as  residues,  and  by  the 
Belgian  government  as  fermenting  liquors.  They, 
however,  refused  to  accept  any  remuneration  for  their 
reports.  It  must  be  known  that  scientific  men  in 
France  generally  hold  it  below  their  dignity  to  accept 
the  part  of  witnesses,  or  to  give  certificates,  for  money  ^ 
public  opinion  differing  in  this  respect  entirely  from 
what  is  generally  accepted  in  England;  and  1  must 
say  that  science,  and  the  respect  due  to  science,  do 
not  suffer  here  from  the  maintenance  of  this  point  of 
professional  ethics.  M.  Claes,  insisting  upon  paying 
for  the  trouble  he  had  caused,  thoughtfully  made 
over  to  the  Society  des  Amis  des  Sciences  those  sums 
which  it  had  been  his  intention  to  offer  to  his  gener* 
ous  defenders. 

Another  gift,  of  4900  francs,  presented  by  Madame 
Huguard,  becomes  likewise  interesting  from  attending 
circumstances.  Left  poor  by  the  death  of  her  hus- 
band, this  lady  and  her  daughter  were  partly  sup- 
ported by  the  society  until  an  inheritance  allowed  her 
to  dispense  with  support,  to  become  in  her  turn  the 
supporter  of  others,  and  to  restore  the  sums  which 
she  had  formerly  received. 

Many  of  these  details  I  gather  from  the  report 
which  the  secretary,  M.  Felix  Bondet,  read  before 
a  well-attended  meeting  of  ladies  and  gentlemen 
at  the  Sorbonne  last  Monday,  the  29th  of  April. 
The  remaining  proceedings  comprised  a  sl^ort  aljo? 
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cation  by  the  cbairman,  Mareclial  Vaillant,  minis- 
ter of  the  Imperial  hoasehold;  a  very  eloquent 
speech  in  memory  of  the  late  physicist.  Professor 
Verdet,  by  M.  Levistal,  a  mathematician  and  librarian 
of  the  Ecole  Normale;  and  a  lecture  by  M.  Mas- 
carel  on  the  application  of  spectrum  analysis  to 
astronomy.  We  shall  have  to  return  to  these  sub- 
jects. 

The  meeting  of  the  delegates  of  the  scientific  societies 
of  France,  although  occupying  five  days/ from  April 
23rd  to  27th,  may  be  dismissed  in  a  few  words. 
This  meeting  may  be  considered  as  a  small  attempt  to 
reproduce  under  official  guidance  what  the  British 
Association  and  similar  societies  attempt  freely  and 
successfully  in  England  and  in  Germany.  AU  socie- 
ties in  provincial  towns  of  France  devoted  to  the 
study  of  historical  and  natural  sciences  are  invited 
once  a  year  to  send  delegates  to  Paris,  to  hold  two 
general  and  several  sectional  meetings  in  theSorbonne, 
to  listen  to  a  complimentary  speech  of  the  Minister  of 
Public  Instruction,  and  to  witness  the  distribution  of 
prizes  or  of  titles  to  some  of  their  members.  M.  Corren- 
winder,  from  Lille,  thus  received  a  gold  medal  for  re- 
searches in  agricultural  chemistry,,  chiefly  on  the  ab- 
sorption of  carbonic  acid  by  plants.  He  is  better 
known  for  having  been  the  first  to  prepare  the  useful 
reagent,  iodide  of  phosphorus. 

The  sectional  meetings  were  taken  up  with  papers, 
.  none  of  which  can  claim  much  attention,  from  che- 
mists at  least.  Interesting  discoveries  are,  of  course, 
announced  in  one  of  the  numerous  journals  published 
weekly  or  monthly,  and  are  never  kept  back  for 
annual  meetings  such  as  these.  The  separation  and 
the  inferiority  of  the  French  country,  which  is  almost 
completely  drained  by  Paris,  in  a  scientific  point  of 
view,  becomes  sadly  evident  by  this  reunion,  which 
appears  to  be  invented  chiefly  to  give  professors  con- 
demned to  country  life  an  opportunity  of  repairing 
to  Paris  once  a  year  without  asking  for  leave  of 
absence. 

Of  all  subjects  touched  upon  we  will  only  mention 
the  disease  of  silkworms.  M.  Joly,  professor  of 
zoology  at  Toulouse,  known  through  his  controversy 
with  M.  Pasteur  on  spontaneous  generation,  pretends 
that  nothing  has  as  yet  been  discovered  to  explain  or 
counteract  this  disease.  This  remark,  directed,  it 
seems,  against  his  adversary,  who  is  occupied  with 
such  researches,  was  controverted  by  the  vice-president 
of  the  Agricultural  Society  of  Lyons,  M.  Chaurard, 
and  by  M.  Nickl^s,  who  communicated  the  fact  dis- 
covered by  Liebig,  that  silkworms  are  the  less  liable 
to  disease  the  richer  the  mulberry  leaves  are  in  nitro- 
gen, and  that  Japan  leaves  contain  muQh  more  of  this 
element  than  those  from  Turkey. 

As^  a  proof  of  the  seriousness  of  this  subject,  we 
mention  that  a  petition  against  the  sale  of  the  eggs  of 
the  silkworms  by  government  was  reported  upon  at 
the  sitting  of  the  Senate  on  Saturday,  tlie  27th  of 
April.  M.  Dumas,  who  undertook  the  defence  of  the 
government,  stated  that  important  public  works 
were  undertaken  in  those  parts  where  labourers  were 
thrown  out  of  work  by  the  disease,  and  that  M.  Pas- 
teur's researches,  extending  over  many  months,  were 
promising  a  useful  insig^ht  into  the  nature  of  the 


disease.  Some  details  of  these  researches  have  been 
published. 

At  the  last  meeting  of  the  AeadSmie : 

M.  Pasteur,  in  a  letter  dated  Alais,  April  24,  and 
addressed  to  M.  Dumas,  says  that  until  now  the 
corpuscles  forming  the  cause  of  the  disease  of  silk- 
worms were  considered  by  him  as  organites;  this 
desigpnation  being  applied  to  such  organisms  which,  like 
the  globules  of  the  blood,  the  grains  of  starch,  or 
•spermatozoa,  have  no  power  of  propagating  their 
species.  Lately,  however,  he  has  been  able  to  discover 
that  their  mode  of  generation,  like  that  of  some  in- 
fusoria (vibrio)  consists  in  the  division  of  one  cor- 
puscle into  several  others.  He  has  also  remarked  in 
each  parasitic  globule  a  nucleus  having  the  same  oval 
shape  as  the  former.  He  hopes  soon  to  publish  a 
more  complete  study  of  the  disease. 

M.  B^ champ,  in  a  note  on  the  same  subject,  de- 
scribes the  same  mode  of  generation,  and  claims  for 
himself  the  priority  of  the  discovery  of  the  parasitic 
nature  of  the  disease. 

M.  Becquerel  publishes  a  long  disquisition  on 
the  causes  of  rain.  General  Morin,  on  presenting 
the  copy  of  a  report  of  an  Imperial  commission 
on  schools  of  art  and  industry,  states  that  it  is  in- 
tended to  increase  the  number  of  such  schools  for 
the  beneflt  of  the  working-classes,  and  that  a  bill  for 
the  purpose  will  shortly  be  examined  by  the  Corps 
L^gblatif. 

Dr.  S terry  Hunt  continues  his  geological  commu- 
nications on  magnesian  rocks.  The  chief  point  of 
chemical  interest  in  this  note  is  the  observation  that 
silicate  of  sodium  precipitates  from  mixed  solutions 
of  magnesium  and  calcium  salts,  first,  ulicate  of 
magnesium,  and  then  silicate  of  calcium,  while  car- 
bonates follow  the  opposite  sequence. 

M.  Coupvent  des  Bois,  from  observations  made 
in  1838  and  1839  (partly  by  Captain  Ross),  calculates 
the  southern  magnetic  pole  as  follows : 


Latitude    . 
Longitude  . 
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M.  Dumas  presents  to  the  Acaddmie  the  excellent 
manual  Frincipes  de  Chimie,  fondle  sur  /«#  theories 
modemes,  by  Naquet.  While  the  results  obtained 
are  faithfully  reflected  in  this  manual,  M.  Dumas 
would  wish  the  methods  of  chemistry  to  be  more 
fully  developed  in  public  instruction  than  M.  Naquet 
seems- to  think  proper.  M.  Dumas  promises  to  revert 
to  this  subject.  The  want  he  complains  of  is  evidently 
caused  by  the  astounding  increase  of  chemical  obser- 
vations, which  forces  the  teacher  more  and  more  to 
generalise  and  touneglect  details. 

M.  Call  let  et  calls  attention  to  his  easy  process 
of  amalgamating  by  the  aid  of  sodium-amalgam. 
Half  a  per  cent,  of  sodium  is  added  to  mercury, 
which  is  then  moistened  with  very  little  water.  Most 
metals,  even  iron,  are  easily  amalgamated  when 
plunged  into  this  bath,  and  consequently  gilding 
becomes  greatly  facilitated  thereby. 

M.  Dusart  states  that  disulphonaphthalate  of 
potassium,  when  frised  with  potash,  ensenders  the 
diatomic  naphthylic  phenol  CMH8O4  ^Id  atomic 
weights).    He  describes  this  compound  as  crystallis- 
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ing  in  the  rhombohedral  system,  and  proves  his 
assertion  by  analysis. 

M.  Kolb,  in  a  note  on  the  absorption  of  carbonic 
acid  by  oxides,  states  that  the  presence  of  moisture 
is  required  to  effect  such  abk>rption  by  lime  and  by 
baryta. 

M.  D^h^ran  publishes  the  first  part  of  his  re- 
searches on  potassic  manures.  I  defer  a  report  thereon 
until  completion,  being  forced  to  conclude  this  letter, 
which,  whatever  may  be  the  judgment  of  the  reader, 
will,  I  am  sure,  be  jMirticularly  welcome  to  the  com- 
positor, as  he  will  find  in  it  but  few  formnlse  to  bewilder 
him.  There  is  a  natural  antagonism  between  printers 
and  chemists,  from  which  the  reader  of  course  suffers. 
I  am  obliged,  therefore,  to  correct  some  of  the  most  dis- 
turbing errors,  while,  in  justice  to  the  printing-office, 
I  bear  witness  to  their  comparative  scarcity.  The 
hydriodic  acid  that  M.  Berthelot  found  too  weak  was 
of  17  specific  gravity.*  Cyanogen  is  converted  by 
this  reagent  into  hydride  of  ethyl,  etc,  but  the  latter 
is  not  acted  upon.  I  did  not  say  M.  Despr^s  gave  us 
proof,  but  *'no  proof,"  etcf  Let  some  other  slight 
mistakes  be  covered  with  the  veil  of  churity. 

PARIS  UNIVERSAL  EXHIBITION, 

CLASS   XLIV. — CHEMICAL    PRODUCTS. 

BY  C,  W.  gUIN,  F.C.S., 
Sufennienient  of  the  Chemical  Clauet  <ff  the  Iniernationat 
EskihitWH  qf  1861. 

PabiS;  May  6. 
Oke  of  the  most  interesting  displays  in  the  chemi- 
cal portion  of  the  British  side  is  that  contributed  by 
the  British  Seaweed  Company,  illustrating  the 
patented  process  of  Mr.  E.  C.  Stanford,  for  extract- 
ing iodine,  bromine,  and  other  valuable  products 
from  seaweed,  by  destructive'^distillation.  Mr.  Stan- 
ford's method  is  based  on  the  fact  that  by  the  ordi- 
nary incinerating  process  more  than  half  the  iodine 
is  volatilised  and  lost,  whereas  by  distilling  the  dried 
weed  in  suitable  retorts  the  whole  of  the  iodine  is 
recovered.  Not  only  ia  this  great  saving  effected, 
but  the  seaweed  so  treated  yields  other  products  of 
great  value,  such  as  hydrocarbons  of  various  densities, 
naphtha,  ammonia,  acetic  acid,  and  illuminating  gas ; 
indeed,  the  works  at  head-quarters  are  lighted  with 
the  latter  product.  The  charcoal  left  in  the  retorts 
is  found,  iUfler  lixiviation,  to  be  of  great  value  as  a 
disinfectant  and  deodoriser,  and  the  pitch  is  also  use- 
ful, so  that  from  beginning  to  end  the  process  does 
not  yield  a  single  waste  product.  The  specimens 
exhibited  are  arranged  in  theur  natural  order,  begin- 
ning with  tangle  {laminaria),  bardarric  {laminaria), 
and  black  wrack  (JU^mi),  in  their  natural  condition. 
We  then  have  them  in  the  dried  and  compressed 
state,  side  by  side  with  the  charred  weeds.  The 
tangle  char  contains  40  per  cent  of  saline  matter, 
bardarric  char  35  per  cent.,  and  bUck  wrack  char 
25  per  cent.  It  would  have  been  interesting  to  have 
added  the  average  amount  of  iodine  yielded  by  each 
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description  of  weed.  We  next  have  these  chars 
after  lixiviation,  each  being  suitable  in  that  condition 
for  a  special  purpose.  Thus,  the  tangle  char  is  the 
best  for  deodorising  purposes,  the  bardarric  char  for 
making  blacking,  and  the  black  wrack  char  for  sugar 
refining.  Following  them  come  the  hydrocarbons,  of 
different  specific  gravities,  from  '821  to  '911.  There 
is  also  a  peculiar  liquid  alkaloid  and  an  acid  that 
deserve  close  investigation.  The  salts  obtained  by 
this  process  are  the  chloride,  iodide,  sulphate,  and 
nitrate  of  potassium,  and  the  sulphite  and  sulphate  of 
sodium.  There  are  also  exhibited  phospho-manure, 
carbonate  of  magnesium,  calcined  magnesia,  and 
bromide  of  potassium.  The  tar  is  extensively  used  for 
sheep.  The  deodorising  and  decolourising  properties 
of  the  tangle  char  are  exhibited  by  means  of  two 
specimens  of  town  sewage,  one  of  which  is  a  good 
imitation  of  ink,  while  the  other,  which  has  been 
submitted  to  its  action,  is  as  clear  as  ordinary  water. 
The  iodine  and  bromine  appear  to  be  good  commercial 
qualities  of  those  elements.  In  1862  Mr.  Stanford's 
process  merely  existed  in  his  laboratory;  at  the 
present  time  it  Is  being  carried  on  on  a  large  and 
prosperous  footing  at  North  Uist,  one  of  the  islanda 
on  the  west  coast  of  Scotland. 

There  is  a  good  display  of  colours  and  varnishes, 
although  we  miss  the  names  of  our  principal  fine 
colour  makers  in  the  list ;  many  of  them,  however, 
exhibit  in  the  artists'  colour  class.  John  Hare  and 
Co.,  of  Bristol,  show  a  good  collection  of  the  chrome 
yellows  and  greens,  for  which  their  house  has  so  long 
been  famous.  In  Messrs.  Johnson  and  Matthey's 
show  is  also  a  good  series  of  chrome  colours,  prepared 
from  certain  waste  products  by  a  secret  process. 
They  are  particularly  adapted  for  printing  and  litho- 
graphy, and  can  be  supplied  at  a  very  low  rate. 
Hosegood  and  Co.  have  a  splendid  collection,  dis- 
played in  the  most  perfect  manner.  The  colours  are 
piled,  in  the  rough  state,  on  cups  made  of  opal  glass, 
the  whole  being  backed  with  black  velvet ;  the  double 
contrast  between  any  particular  colour  and  white  or 
black  can  consequently  be  readily  seen.  This  peculiar 
method  of  exhibition  is  the  idea  of  Mr.  Hosegood,  the 
head  of  the  firm,  who  is  not  only  a  clever  chemist,  but 
a  man  of  artistic  taste  as  well.  The  Paris,  Chinese, 
and  pure  blues  exhibited  by  this  house  are  exceedingly 
fine;  the  chromes  also  will  earn  the  admiration  of 
every  lover  of  colours.  The  same  praise  may  be 
bestowed  on  their  Dutch  pink,  their  emerald  green, 
which  is  particularly  bright  and  pure,  a  pretty  speci- 
men of  English  brown,  the  tone  of  which  is  as  bright 
and  clear  as  the  emerald  green,  and  a  superb  sample 
of  carmine.  Their  permanent  yellow  and  Persian 
red  are  also  very  beautiful.  Messrs.  Wilkinson, 
Hey  wood,  and  Co.'s  collection  is  another  charming 
mass  of  colour.  This  firm  has  endeavoured  to  show 
several  series  of  colours,  but  they  have  been  unfortu- 
nately frustrated  in  their  good  intentions  by  a  blunder 
of  Messrs.  Mazaroz,  in  making  their  case  too  small 
and  their  neighbour's  too  large.  The  curtailed  series 
they  do  show  are  splendid  specimens  of  what  can  be 
effected  by  carrying  on  scientific  manufactures  on 
scientific  principles.  The  series  of  chromes,  from 
scarlet  to  the  palest  primrose,  are  very  beautifuL 
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The  emerald  greens  are  also  very  fine.  A  series  of 
new  greens,  varjing  from  a  dark  rich  to  a  cool  sage, 
are  most  interesting  examples  of  what  may  be  done 
by  using  iron  as  a  basis — ^a  remark  that  applies 
equally  to  a  few  new  iron  browns.  Messrs.  Wilkin- 
sons have  not  been  so  fortunate  in  the  arrangement 
of  their  case  as  Messrs.  Hosegood,  having  used  white 
as  a  background  to  their  colours.  With  all  doe  sub- 
mission to  them,  we  think  also  that  the  looking-glass 
back  and  side  to  the  case  does  more  harm  than  good, 
by  throwing  a  greenish  tint  over  the  whole.  This 
may  be  readily  seen  by  examining  the  reflections  of 
the  various  colours  on  the  glass.  The  series  of  ver- 
milions, for  instance,  is  quite  spoiled  by  this  defect. 
Messrs.  Talbot  and  Alder  show  some  good  lakes, 
emerald  greens,  and  quaker  greens,  but  it  is  most 
difficult  to  judge  of  them,  owing  to  their  being 
covered  with  the  dust  which  the  contractors*  bad 
workmanship  has  allowed  to  enter  their  case.  It 
may  be  mentioned  en  passant  that  the  exhibitors 
generally  are  suffering  from  this  plague  of  dust,  which 
has  been  inflicted  on  them  by  the  French  Commission 
laying  a  close  floor  instead  of  leaving  spaces  between 
the  .boards.  As  none  of  Messrs.  Mazaroz's  cases  fit 
with  even  an  approach  to  accuracy,  the  exhibitors 
in  Class  44  have  been  obliged  to  paper  up  the  cracks 
left  by  the  workmen.  It  may  be  readily  imagined 
that  exhibitors  who  require  to  open  their  cases  con- 
tinually for  the  examination  or  distribution  of  speci- 
mens find  this  constant  use  of  the  paste-brush  a 
perfect  nuisance.  Messrs.  Denton  and  Jutsum 
exhibit  a  good  collection  of  lakes  and  a  magnificent 
mass  of  carmine.  Their  bright  brown  is  also  very 
fine.  Messrs.  Ash  and  Co.  exhibit  a  few  colours  of 
pure  quality.  Messrs.  Forster  and  Gregory  show 
a  few  colours  for  india  rubber.  They  are  probably 
made  upon  a  zinc  and  iron  basis.  Mr.  Alderman 
Rose  exhibits  colours,  but  we  were  until  now  unaware 
that  his  house  manufactured  these  articles.  The 
only  exhibitor  of  colours  for  painting  on  china  is 
Mr.  John  Bailey,  who  fully  sustains  his  well-earned 
reputation.  Mr.  Pulford  shows  some  colours  which 
he  calls  "  magnetic,"  we  presume  because  they  have 
an  iron  basis.  Messrs.  Mason,  of  Derby,  show  a 
good  collection  of  umbers,  ochres,  and  Venetian  red. 
Mr.  C  alley's  series  of  iron  paints,  running  through  a 
number  of  tints  of  brown,  red,  yellow,  slate,  and  even 
blue  and  green,  show  how  much  may  be  done  with 
this  metal.  This  concludes  the  British  show  of 
colours,  which,  taken  as  a  whole,  are  extremely  fine. 
The  productions  of  Messrs.  Wilkinsons,  Hosegood, 
and  Denton  and  Jutsum  are  of  a  quality  that  seems 
only  attainable  by  the  greatest  care  and  precision, 
united  with  scientific  knowledge,  and  will  hold  their 
own  against  the  best  specimens  shown  by  other 
countries;  in  fact,  it  may  be  said  with  perfect  justice 
that  they  are  amongst  the  strongest  points  of  the 
English  chemical  display. 


BooiM  Reeeived.—'Vrt'»  Dictionary  of  Arts,  Manufactures,  and 
Mmea.'  Edited  by  Robert  Hunt,  F.11.S.,  3  Tola.  Sixth  Edition 
(Longman^.  'A  Dictionary  of  Science,  Literature,  and  Art.» 
Edited  bv  W.  T.  Brande,  D.O.L.,  F.R.S.,  etc.,  and  the  Rev.  George 
W.  Cox,  M  A.,  3  TolB.  (Longmans).  ^ 


ABSTRACTS  OF  FOREIG/(  PAPERS. 

BY   HENRY  WATTS,   B.A.,   F.R.S., 

AND  £.  J.   MILLS,  D.SC. 

Influence  of  a  Current  of  Qas  on  the  Decomposition 
of  Bodies,    Btf  D.  Gebksz.* 

In  studying  the  disengagement  of  gases  from  super- 
saturated solutions,  the  author  observed  that  a  layer 
of  gas  condensed  on  the  surface  of  a  solid  which  has 
been  exposed  to  the  air,  gives  rise  to  the  decomposi- 
tion of  oxygenated  water,  and  that  the  same  effect  is 
produced  by  a  current  of  air.  The  following  experi- 
ments show  that  similar  effects  are  produced  in  other 
cases. 

A  solution  of  acid  carbonate  of  calcium  or  barium, 
through  which  a  current  of  any  inactive  gas,  such  as 
nitrogen,  hydrogen,  or  atmospheric  air,  is  passed, 
gives  off  carbonic  dioxide  and  deposits  neutral  car- 
bonate of  barium  or  calcium ;  the  action  is,  indeed, 
the  same  as  that  which  takes  place  more  slowly  when 
the  same  solutions  are  exposed  to  the  air.  Acid  car- 
bonate of  potassium,  on  the  other  band,  does  not 
decompose  on  mere  exposure  to  the  air ;  but  when  a 
stream  of  air  is  passed  through  the  solution  it  gives 
off,  even  at  10°,  a  continually  increasing  quantity  of 
carbonic  dioxide. 

Similar  results  are  obtained  with  the  sulphydrates 
of  alkali-metals,  and  wi^i  acid  sulphites  and  acetates, 
which  are  reduc^  to  neutral  salts  under  the  in- 
fluence of  an  inert  gas.  Nitrates  also,  heated  in  a 
current  of  air  (free  from  carbonic  dioxide),  are  reduced 
to  nitrites  at  temperatures  much  lower  than  those 
which  are  commonly  regarded  as  essential  to  their 
decomposition.  Nitrate  of  maflpaesium,  thus  treated, 
is  reduced  to  a  basic  salt  at  15a*.  Similar  effects  are 
likewise  observed  when  a  current  of  dry  ur  or  other 
inert  gas  is  passed  through  nitric  acid,  hydrochloric 
acid,  etc.,  maintained  at  a  constant  temperature. 

In  general,  saline  compounds,  either  in  solution  or 
in  a  state  of  fusion  by  heat,  give  up  to  an  inert  gas  a 
definite  quantity  of  such  of  their  elements  as  are 
volatile  at  the  temperature  of  the  experiment. 

Action  of  Heat  on  lodhydrio  Acid,    By  P.  Haute- 

PEaiLLB.f 

lodhydric  acid  decomposes  at  temperatures  easily 
accessible  to  thermometric  observation,  but  the  re- 
sults due  to  the  action  of  heat  alone  are  considerably 
modified  by  the  action  of  the  glass-tube.  The  acid, 
when  progressively  heated,  begins  to  exhibit  a  violet 
tint  in  a  thickness  of  10  centimetres  at  about  180*^; 
the  coloration  increases  slowly  up  to  440^ ;  and  from 
that  point  to  about  700^  the  proportion  of  the  dis- 
sociated gases,  measured  by  the  volume  of  free  hydro- 
gen present,  increases  rapidly.  This  proportion  varies 
also  with  the  extent  of  heated  surface ;  thus,  when  a 
stream  of  iodhydric  gas  was  passed  under  the  atmo- 
spheric pressure,  through  a  tube  filled  with  coarsely 
pounded  glass,  the  proportion  of  the  dissociated  gases 

•  •  Compiea  rendaa,'  Ixit,  606  (18  Man,  i86gD.r'%^ 
t  lbid.,lxir,  608  (18  Mara,  1867).    '  O 
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waa  a-6  p.c.  at  440°,  and  34  p.c.  at  700°.  If,  instead 
of  iucreasing  the  surface,  a  limited  volume  of  iodhy- 
dric  acid  gas  be  heated  in  a  sealed  tube,  the  nnmerical 
results  exhibit  considerable  irregularities,  due  to  the 
action  of  the  glass. 

Platinum-black  greatly  facilitates  the  dissociation 
of  iodbydric  acid,  enabling  it  to  take  place  at  a  lower 
temperature,  although,  on  the  other  hand,  platinum 
in  Uiis  finely  divided  state  possesses  the  power  of 
inducing  the  combination  of  iodine  and  hydrogen. 

lodhydric  acid  may  be  produced  by  burning  a 
mixture  of  iodine-vapour,  hydrogen,  and  detonating 
gaB. 

0»  Iodide  of  Silver.    By  H.  Dbtixie  • 

loDHTBBio  acid,  especially  when  concentrated  and 
slightly  warmed,  dissolves  silver  rapidly,  with  evo- 
lution of  hydrogen,  forming  crystallisable  hydro* ar- 
gentic iodide,  AgLHI ;  and  on pladng the  solution 
of  thia  acid  salt  in  contact  with  silver  foil,  or  leaving 
it  exposed  to  the  air,  whereby  the  iodhydric  acid  is 
gradually  oxidised,  argentic  iodide,  Agl,  is  easily 
obtained  in  large  beautiful  crystals,  having  the  same 
forms  as  the  native  iodide,  viz.  (according  to  Des 
Cloizeaux)  a  regular  hexagonal  prism  with  six-sided 
summits,  cleaving  very  distinctly  parallel  to  the 
base. 

Argentic  iodide  may  also  be  produced  by  pouring 
strong  iodhydric  acid  upon  argentic  chloride,  which 
is  then  immediately  decomposed,  with  a  hissing  noise 
like  that  produced  in  the  slaking  of  lime.  The 
argentic  iodide  thua  obtained  may  be  dissolved  in 
excess  of  iodhydric  acid  and  converted  into>  the 
crystallised  salt  as  before.^ 

When  fused  argentic  iodide  is  placed  in  contact 
with  a  globule  of  mercury  and  an  electrolyte,  such  as 
chlorhydric  add  or  iodide  of  potassium,  the  mercury 
is  gradually  converted  into  an  amalgam  containing 
a  considerable  quantity  of  silver. 

When,  on  the  other  hand,  a  solution  of  mercuric 
iodide  in  iodide  of  potassium  is  enclosed  together  with 
silver-foil  in  a  sealed  tube,  heated  to  100°  every  day, 
and  then  left  to  cool,  a  considerable  quantity  of 
argentic  iodide  is  gradually  obtained  in  hexagonal 
crystals,  then  silver  amalgam  in  its  i^sual  monometric 
forms,  and  lastly  globules  of  argentiferous  mercury. 

Silver-foil  introduced  into  vapour  of  mercuric 
iodide  disappears  rapidly  as  soon  as  it  has  attained 
the  temperature  of  the  vapour,  and  is  converted,  with 
evolution  of  heat,  into  argentic  iodide,  while  mercury 
condenses  on  the  cold  parts  of  the  apparatus. 

These  reactions  are  in  opposition,  apparently,  at  least, 
to  the  ideas  usually  entertained  respecting  the  affini- 
ties of  silver,  mercury,  iodine,  and  iodhydric  acid; 
and,  moreover,  the  physical  properties  of  argentic 
iodide,  whether  produced  by  one  of  the  method  just 
described  or  in  other  ways,  exhibit  some  remarkable 
anomalies.  Thus,  Fizeau  has  lately  shownf  that  this 
compound,  between  the  temperatures  of  —  10°  and 
-^  70%  has  a  negative  coefficient  of  expansion,  that  is 
to  say,  it  contracts  when  heated  and  expands  when 


*  'Comptes  rendoB,'  Ixiv,  3*3  (15  F6mcr,  1867). 
t  Ibid.,  bdv,  314. 


cooled,  the  numerical  value  of  the  coefficient  increasing 
considerably  as  the  temperature  rises. 

The  specific  gravity  of  precipitated  argentic  iodide 
is,  according  to  Deville,  5*807,  and  that  of  the  fused 
substance  5*67 ;  that  of  the  crystallised  iodide  was 
found  in  two  specimens  to  be  5*544  and  5*470 ;  ac- 
cording to  Damour,  it  is  5-665.  The  amorphous  iodide 
is  therefore  more  dense  than  the  fused,  and  the  latter 
more  dense  than  the  crystallised  substance. 

The  theoretical  density  D  (the  reciprocal  of  the 
atomic  volume),  calculated  from  the  densities  of  the 
component  elements,  is — 

p  _    {a  ^h)d  d* 
ad'  •\'  hd 

in  which  a  and  h  are  the  atomic  weights  of  iodine 
and  silver,  d  and  d*  their  densities.  Substituting 
the  numerical  values,  we  find  D  =  6*527. 

The  contractions  C  =  i  —  — ,  obtained  by  re- 
placing A  successively  by  the  density  of  amorphous, 
fused,  and  crystallised  argentic  iodide  (taking  Damour's 
value  for  the  last  mentioned),  exhibit  negative  values, 
viz. — 

For  the  amorphous  iodide...  C  =  —  0*124 

For  the  fused  iodide C  =  —  o*i4S 

For  the  crystallised  iodide  .  C  =  —  0*148 
This  resalt  is  in  accordance  with  the  negative 
expansion-coefficient  of  argentic  iodide  observed  by 
Fizeau,  inasmuch  as  the  compound  would  expand  in 
cooling  do^  from  the  temperature  developed  by  the 
combiDation. 

On  ike  Lower  Carhonio  Sulphides,  By  O.  LoEW.* 
Compounds  of  carbon  and  salphur  are  not  only 
obtainable  by  the  action  of  sodium-amalgam  on  the 
common  sulphide,  but  also  by  the  following  essentially 
different  method  : — Acetic  acid  is  mixed  in  a  retort 
with  from  one  to  two  equivalents  of  phosphoric  sul- 
phide. The  neck  of  the  retort  is  placed  upwards  and 
attached  to  a  condenser;,  its  contents  are  then 
heated  to  140°  by  means  of  an  oil-bath.  After  a 
considerable  time  all  the  thiacetic  acid  will  have  dis- 
tilled away,  and  there  will  be  found  in  the  retort  a 
red,  viscous  residue,  which  is  to  be  treated  first  with 
water  and  next  with  dilute  solution  of  soda.  After 
having  been  thus  washed  the  red  mass  is  dried,  pow- 
dered,  and  digested  with  carbonic  disulphide  in  sealed 
tubes  at  120°.  On  cooling,  filtering,  and  evaporating 
the  filtrate  to  dryness,  tha  sesquisulphide  is  obtained 
which  the  author  has  previously  described,  only  it 
contains  a  slight  amount  of  impurity.  What  remains 
on  the  filter  consists  (according  to  one  sulphur  deter- 
mination) of  the  sulphide  C4S.  This  body  dissolves  in 
sulphuric  acid  with  a  red  colour  on  gentle  heating ; 
nitric  acid,  when  warmed  with  it,  produces  a  violent 
reaction. 

The  lower  carbonic  sulphides  are  all  amorphous; 
they  are  produced  by  the  action  of  phosphoric  per- 
sulphide  on  various  organic  bodies,  such  as  mono- 
chloracetic  acid  and  oxalic  ether.    The  action  in  these 
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caaes  is  probably  sach  as  to  convert  the  carbonyl  of  a 
given  compoand  into  salphocarbonyl,  which  then 
quits  the  radicles  which  only  contain  hydrogen  and 
carbon,  and  becomes  the  source  of  the  new  sulphides 
in  question. 

On  the  Amalgam  of  Thallium.  By  J.  Regnattld  * 
Thallium  belongs  to  the  group  of  metals  which 
unite  directly  with  mercury  without  the  intervention 
of  any  physical  or  chemi(»l  auxiliary;  the  combina- 
nation  is  attended  with  evolution  of  heat,  and  the 
resulting  amalgam  is  electro-negative  with  reg^d  to 
thallium  itself.  The  amalgam  of  thallium  affords, 
therefore,  a  further  instance  of  the  law  previously 
observed  by  the  author  with  regard  to  potassium, 
sodium,  and  cadmium,  viz.  that  when  a  metal  com- 
bines with  mercury  its  electro-chemical  character  is 
modified  in  a  manner  which  may  be  predicted  from 
the  thermic  phenomena  accompanying  the  combina- 
tion, the  amalgam  being  electro-negative  with  regard 
to  the  pure  metal  whenever  the  amalgamation  is 
attended  with  rise  of  temperature. 

Thallium -salts  are  decomposed  by  zinc  and  cad- 
.  mium,  which  set  the  thallium  free. 

Bessemer  Steel  containing  Tungsten,  By  M.  Lb  QuKN.f 

By  experiments  on  the  large  scale  made  at  the 
Imphy  Steel  Works  the  author  has  shown — 

I.  That  the  Bessemer  furnace  maybe  employed  for 
combining  steel  with  tungsten.  2.  That  the  loss  of 
tungsten  in  this  process,  as  shown  by  analysis,  is 
about  the  same  as  that  which  is  incurred  in  the  older 
methods  of  making  wolfram  steel.  3.  That  ordinary 
grey  pig-iron  smelted  with  coke,  having  nothing  of 
the  character  of  steel,  and  often  impure,  may,  by 
treatment  with  wolfram,  be  rendered  capable  of 
transforming  into  good  steel  the  metal  decarbonised 
by  the  converter.  4.  That  it  is  possible  to  obtain 
by  this  method  masses  of  tungsten-steel  of  large 
dimensions. 


FARIA, 

The  Town  'Council  of  EdinbnrRfa,  on  Tuesday  last,  rcsolrcd  to 
invite  the  British  Association  to  hold  the  meeting;  of  1868  in  Edin- 
burgh. This  year's  meeting  will  be  held  at  Dundee,  under  the 
presidency  of  the  Duke  of  Bucdeuch,  and  iriil  commence  on 
Wednesday,  September  4. 

At  the  General  Monthly  Meeting  of  the  Royal  Institution  of 
Great  Britain,  held  on  Monday  last,  Henry  Cosmo  Bonsor,  Ksq., 
Colonel  Clisrles  Douglas,  YlJl.,  Frank  Clarke  Hills,  Esq.,  and 
Arthur  Thompson,  Esq.,  were  elected  members.  The  meeting  re- 
elected Dr.  Tyndall  as  Professor  of  Natural  Philosophy,  and  Dr. 
Frankland  as  Professor  of  Chemistry. 

At  Oxford,  the  Professor  of  Mineralogy  (Prof.  Maskelyne)  will 
commence  a  course  of  lectures  On  the  Silicates^  in  the  lecture- 
room  of  the  Museum,  on  Tuesday,  the  14th  inst.,  at  z  p.m. 

At  the  meeting  of  the  Cambridge  Philosophical  Society  on 
Monday  next  a  communication  will  oe  made  by  the  Dean  of  Ely 
On  Modem  Musical  Scales, 

According  to  the  'Atheneeum,'  the  Goremment  have  revived 
the  plans  of  the  late  Prince  Consort  for  bringing  our  various 
learned  societies  together  in  Burlington  House. 

•  •  Comptes  rendus,'  Ixiv,  61 1  (i«  Man,  1867). 
'     tIWd.,lxiT.  619  (18  Mors,  1867). 


The  '  Fall  Mall  Gazette'  finds  that  acientlfie  lecturing  pays  well 
in  America.  Professor  Agassiz  lately  delivered  a  course  or  lectures 
under  the  auspices  of  the  NewTork  Association  for  the  Advance- 
ment of  Science  on  the  Natural  History  of  Brazil,  for  which  he 
demanded  and  was  paid  500  dollars  eacli,  or  3000  dollars  for  the 
course  of  six  lectures.  Taking  the  time  he  devoted  to  each  lecture 
—that  is  to  say,  an  average  of  one  hour  and  forty  minutes-^t  thus 
appears  that  he  received  five  dollars  a  minute  for  every  minute  he 
si>oke.  It  appears,  however,  that  the  association  which  engaged 
hu  services  dia  not  lose. 

Tlie  following  minute  in  reference  to  the  visits  of  teachers  to  tlie  , 
Paris  Exhibition  has  been  recently  passed  by  the  Lords  of  the 
Committee  of  Council  on  Education: — "  i.  In  accordance  with  the 
practice  of  the  Science  and  Art  Department  at  the  International 
Exhibitions  at  Paris  in  1855  and  in  London  in  i86z,  My  Lords 
consider  it  desirable  to  offer  encouragement  to  the  Masters  teach- 
ing in  Schools  of  Science  and  Art  to  visit  the  present  International 
Exhibition  at  Paris,  with  the  view  of  studying  those  objects  which 
may  be  likely  to  benefit  the  instruction  given  in  such  schools,  t. 
Their  Lordships,  therefore,  announce  to  the  certificated  masters 
now  engaged  m  giving  ins^ction  in  schools  of  science  and  art 
connecteuwith  the  department,  that  they  will  pay  to  each  such 
master  or  mistress  visiting  the  Paris  Exhioition  the  sum  of  £5  in 
aid  of  their  expenses,  and  to  each  an  additional  sum  of  £z  for  any 
report  or  any  useful  suggestions  wliich  any  such  teacher  may  make 
(in  respect  to  his  or  her  duties  or  teaching)  derived  from  the  study 
of  the  Exhibition,  such  report  having  first  been  published  in  any 
journal,  local  or  otherwise,  and  afterwards  approved  by  their 
Lordships.  3.  And  further,  to  each  of  the  tnree  best  of  such 
reports  referring  to  instruction  in  Science  and  to  each  of  the  three 
best  reports  reiening  to  Art,  My  Lords  will  give  respectivelv  the 
following  prizes,  in  addition  to  tiie  sum  above  named,  namely, — 
for  Science,  for  the  best  report,  £xo ;  for  the  second  best  report^ ' 
£15,  and  for  the  third  best  report,  £10,  and  the  same  sums 
respectively  to  the  three  best  reports  for  Art." 


£s  wird  uns  ein  Yergniigen  scin  mit  den  lobllchen  Bedactionen 
der  deutschcn  und  anderen  oontinentalen  Joumale  und  Zeit- 
scliriften  iiber  Chemie  und  Physik,  denen  die  ersten  Nos.  des 
'*  Laboratory"  zu  Hauden  kommen  mochten,  auszutauschen. 

Nous  serons  heureux  de  faire  T^changv  avec  Messieurs  lea 
B^acteurs  des  Joumaux  scicntifiques  (Cmmie  et  Physique)  qui 
rece\'ront  ies  premiers  num^ros  du  *'  Laboratory." 

Editorial  communications  should  be  addressed  to  "The  Editor,** 
4,  Norman  Terrace,  Stockwell,  S.;  and  all  letters  relating  to 
business  to  the  Publisher,  James  Firth,  4AA,  Cannon  Street,  E.C. 

Publicalions  Received. -^'Trocttdin^  of  the  Manchester  Literary 
and  Philosophical  Society,' Vol.  vi,  Nos.  11  to  15  inclusive.  '  Le 
Moniteur  Saentifique  Quesneville,'  249. 


MEETINGS   FOR  THE   FORTHCOMING   WEEK. 
Mat. 

Tuesday,     14.    Boyal  Institution.    3  p.m. 

Prof.  W.  A.  Miller,  On  Spectrum  Jntlysis. 
Eoyal  Medical  and  ChimrgicaL    8- 30  p.nL 
Civil  Engineers.    8  p.m. 
Fhotograpliic  Society.    8  p.  ul 
Pharmaceutical  Society.    8.30  p.m. 
Conver$azi<meL 

Wednesday,  1$.    Society  of  Arts.    8  p.m. 

W.  Fother^ill  Cooke,  Esq.,  On  Kew  Mac 
for  Cut  tiny.  Tunneling,  Quarrying,  and  Faciu 
Slale,  Stone,  and  Marbles. 
Pharmaceutical  Society,    it  noon. 
Ocneral  Annual  Meeting. 

Thursday,    16.    Boyal  Society.    8.30  p.m. 
Boyal  I nstitution.    3  p.m. 

Prof.  Huxley,  On  Ethnology, 
Chemical  Society.    8  p.m. 
Royal  Society  Club.    6  p.m. 

Friday,        17.    Royal  Institution.    8  p.m. 

Prof.  Odling,  On  the  Absorption  of  Gases 
Metals, 

Saturday,    18.    Boyal 


leiats,  J 

Institution,    j  p.m.  O  O  Q IC 

f.  Huxley,  On  Ethnology,  O 
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MAIN     SERVICE     PILTER. 


,  nuts 
tlirouvh 


Tliia  Filter,  which  it  Bhown  in  section,  consists  of  an  external  metal  case,  formed  in  two  parts,  a  and  4,  fastened  together  hy 
and  screws  1,1.  The  water  to  be  filtered  enters  by  the  pipe  F,  passes  first  through  the  coarser  ftltcring  media  A,  then  throus.i 
the  finer  filter  B,  and  flows  off  pure  through  the  exit  pipe  C.  By  this  means  all  the  coarser  impurities  of  the  water  are  arrested  Dv 
A,  and  consequently  do  not  interfere  with  the  action  of  B.  These  impurities  accumulate  in  the  cavity  K,  from  whence  they  may  be 
readily  nsmoved  from  time  to  time  as  may  be  requisite,  by  allowing  the  water  to  pass  into  the  filter  through  M.  This  is  instantly  done 
by  turning  Uie  three-way  cock  H,  closing  the  exit  tap  C.  andf  uuscrewinsr  the  tap  D;  when  the  water  entering  the  upper  cavity 
by  the  pipe  E  wUl  be  forced  in  the  reverse  direction,  through  the  coarser  filtering  media  A,  and  carry  off  all  impurities  which  that 
t    w  _M  _    °  *_    means  of  arresting.    This  operation  does  not  occupy  morethan  a  few  seconds  of  time.    These  Filters  are  used  by 


when  the  water  entering  the  upper  cavity 
A,  and  carry  off  all  impurities  which  that 

.,    -,  .       „       _       ^      -       „  «»     — - Kj — "  -econds  of  time.    These  Filters  are  used  by 

the  Metropohtan  Free  Dnnkmg  Fountains  Association,  the  General  Post  Office,  London  Hospital.  Swansea  Prison,  and  other  larw 
ettabliahmentf.  '  " 


PrUes,  in  Tinned  Copper  Casa,  £6  Ss.,  £8  %s.,  £ix  lu.,  £18  i8«. 


TESTIMONIAL. 

"  General  Post  Office,  Medical  Department ;  13rd  October,  i860. 
"This  is  to  certify  that,  having  inspected  and  examined  the  filtering  apparatus  erected  by  the  SUicated  Carbon  Filter  Company  at  the 
If onej  Order  Office,  where  it  supphes  filtered  water  for  about  1 30  officers,  I  am  perfectly  satisfied  with  its  acUon.    The  water  is  filten^ 
with  considerable  rapidity,  at  the  same  time  that  this  is  efficiently  done.    I  recommend  this  system  to  Government  and  other  largo 
offices,  in  preference  to  any  other  with  which  I  am  acquainted.— Wallkr  Lewis,  M.l).,  Medical  Officer  G.P.O." 


JEf^ct  of  the  SILICATED   CAEBON  FILTEE  upon  Thames  Water  oltained  near 

Sattersea  Bridge  at  High  Water, 

Unfihcred-     Filtered.  |  .  .       .  Unfiltered.  Filtered. 


Total  sdid  contents  of  an  Imperial  Gallon 
Hardness,  as  determined  by  Clarke's  Test 


'V 


6   (ieg. 


^arthy  Carbonates  deposited  by  boiling  i  Gallon  ii-    gr. 
I  Organic  matter  contained  in  an  Imperial  Gallon    38  gr. 


None. 
06  gr. 


The  Unfiltered  Water  was  of  a  ^eenish-jrellow  colour,  and  during  evaporation  ^ve  out  a  most  offensive  odour,  the  residue  being  a 
dark  brown  mass  of  organic  and  sahne  imparities.  When  passed  once  through  a  Silicated  Carbon  Filter  it  became  perfectly  colourless, 
sweet,  and  drinkable.  During  evaporation  not  the  sUghtest  odour  was  perceptible,  and  the  residue  was  quite  white,  and  consisted  of 
lit  tie  more  than  chloride  of  sodium  (common  salt). 


ninstrated  and  Priced  Lists  of  all  classes  of  Filters  on  application  to 
SILICATED     CARBON     FILTER     COMPANY, 

W0EK8,  CHUBCH  EOAD,  BATTEESEA,  LONDON,  S.W.— OOgl^ 
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PATENT  PLUMBAGO  CRUCIBLE  COMPANY, 

SOLE  MANUFACTURERS  UNDER  MORGAN'S  PATENT, 

BATTERSEA   WORKS,    LONDON,    S.W. 


These  Crucibles  (Morqan's  Patent)  were  the  only  oneX 
in  London,  1863 ;  Ihiblin,  1865 ;  New  Zealat 


yhich  Prize  Medals  were  awarded 
365;  «^  Oporto,  1865. 


•    The;  hare  been  in  use  for  many  yean  in  the  English,  Colonial,  French,  an      .icr  Foreien  Mints ;  the  Engliih,  IVench,  and  other 
▲nenala;  and  have  been  adopted  by  most  of  the  large  Engineers,  Founders,  anuliefiners  at  Home  and  Abroad* 

The  capabilities  which  have  novo  for  more  than  twelve  years  distinguished  these  Crucibles  are  the  following : 
Their  quality  ia  uniform.  Tliey  withstand  the  greatest  heat  without  danger.  Their  average  durability  for  Gold,  Silver,  Copper, 
and  other  ordinary  metals  is  foKy  to  fifty  pourings,  in  some  cases  reaching  one  hundred.  They  never  crack,  and  heat  more  rapidly 
than  any  other  kind.  One  annealing  only  is  required.  Change  of  temperature  has  no  effect.  They  can  when  hot  from  the  furnace  be 
dipped  in  cold  water  with  safety.  The  saving  of  labour  and  metal  is  very  great.  In  Sleel  Melting  the  saving  of  Fuel  has  been  demon- 
strated to  amount  to  a  ton  and  a  half  to  every  Ton  of  Steel  fused.  For  Zinc  they  last  longer  than  iron  pots,  and  save  the  great  loss 
which  arises  from  mixture  with  iron.  Those  for  Malleable  Cast  Iron  show  an  average  working  of  seven  days,  doing  each  &y  nearly 
double  the  work  of  any  other  Crncible. 

As  these  Crucibles  last  much  longer  than  any  otliers,  it  follows  that  the  saving  of  metal  must  be  great,  because  to  each  worn 
Crucible  a  quantity  of  metal  adheres.  In  fact,  comparing  these  with  other  Crucibles,  the  saving  of  metal  and  fuel  alone  ia  more  than 
equivalent  to  their  cost. 


COYEB. 


BTIBBBB. 


BTAITD. 

C  ~Ii 

A  are  made  in  sizes  varying  from  %  ozs.  to  any  required  capacity,  and  are  marked  by  the  quantity  of  kilograms  they  trill  contain— that 

No.  100  will  contain  100  kilograms. 
B  differ  in  shape,  but  correspond  in  all  other  respecta  with  A,  and  are  similarly  marked. 
C  are  marked  in  English  pounds— thus,  a  Crucible  marked  60  will  contain  60  Ibi. 
J)  are  made  expressly  for  Steel,  in  various  sizes. 

Crucibles  made  to  any  shape  and  size  to  order. 


Some  unprincipled  Mannfac- 
turers  having  made  such  dose 
imitations  of  our  Trade  Mark 
as  cannot  fail  to  deceive  the 
Public,  we  have  deemed  it 
advisable  to  alter  our  Mark  as 
here  shown.     It  will  be  ob- 


.^^^. 


w 


SBATTERSEAi 

,^^  WORKS  C> 


'^ 


served  that  the  alteration  con- 
sists in  the  omission  of  the 
words — **  Dep6t8  at  Pabis 
AND  BoTTEBDAM,"  and  the 
addition  of  the  words  — 
"MORGAI^'S  PATENT." 


In  all  future  orders,  please  specify  "  MOEGAN'S  PATENT,"  and  address  to 
BATTERSEA   WORKS,   LONDON,    S.W. 

Printed  by  Jahes  Evan  Adlajid  of  2i\,  Bartholomew  Close,  London,  E.G.,  and  Pablisbed  for  the  Proprietors  by  Javbs  Ttmrn  at 
41A.  Cannon  Street,  London,  E.G.  Agents:  Edinburgh,  Maclachlan  &  STXifA&T;  Dublin,  Fannin  fc  Co.:  New  York  and 
Melbourne,  Bailux&k  Bsos. 
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INSTRUCTION  IN  PRACTICAL  CHEMISTRY, 
and  Evening  Classes  for  the  Study  of  Chemistry,  Botany 
Materia  Mcdica,  &c. 

TO  PHARMACEUTICAL  AND  OTHER  STUDENTS. 

Mr.  J.  C.  Braithwaite,  for  thirteen  years  Principal  Instructor  in 
the  Laboratories  of  the  Pharmaceutical  Society  of  Great  Britain, 
and  Demonstrator  of  Practical  Pharmacy,  Pharmaceutical  Latin, 
iBc..  wishes  to  inform  his  old  Pupils  and  others  uat  he  continues 
to  devote  his  whole  attention  to  Education. 

Mr.  Braithwaite's  Laboratory  is  now  open  daily  (Saturdays 
excepted)  at  10  a.m.  for  Instruction  in  Practical  Chemistry  as 
apphed  to  Pharmacy,  Medicine,  Analysis,  fco.  Pupils  can  enter 
at  any  period.    Terms  moderate. 

The  Chemical  and  Tozicological  Class  meets  as  usual  every 
Monday  and  Thursday  Evening,  at  8  p.m. 

The  Latin  Class  for  the  reading  of  the  Pharmacopoeia,  Phy- 
sicians' Prescriptions,  kc.,  every  Tuesday  and  Friday  Evening, 
at  8  p.m. 

The  Botanical  and  Materia  Medics  Class,  every  Wednesdav  and 
Saturday  Evening,  at  8  p.m.  The  usual  Excursions  for  the  Study 
of  Practical  Botany  commenced  on  Saturday,  May  4th,  at  10 
a.m.,  and  will  be  continued  until  further  notice. 

Fees  to  eilAer  of  tk*  ahme  CUaes,  Half  a  Guinea  per  Month, 
pofobU  in  advance.    PvpiU  can  enter  at  any  period. 

Gentlemen  privately  prepared  for  the  Examinationi  of  the 
Pharmaceutical  Society,  kc. 

Letters  of  inquiry  should  be  accompanied  with  a  stamped 
envelope. 

Address-54>  KENTISH  TOWN  ROAD,  N.W. 

Jfr.  Braithvaite  receives  a  few  Pnpils  to  hoard  in  kis  house. 
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PRACTICAL  CHEMISTRY. 
Laboratory,  60,  Gower  Street,  Bedford  Square,  W.C. 

R.  HENRY  MATTHEWS,  F.C.S.,  is  prepared 
to  give  Instruction  in  all  Branches  of  Practical  Chemistry. 

The  Laboratory  is  open  daily,  except  Saturday,  firom  Ten  to  Five 
o'clock;  on  Saturday  from  Ten  to  One  o'clock. 

Mr.  Matthews  is  also  prepared  to  undertake  Analyses  of  every 
description. 

For  psrticulais  and  Prospectuses,  apply  to  Mr.  Hekbt  > 
Matthews,  at  the  Laboratory,  60,  Gower  Street,  Bcd&nh^ 
Square,  W.C.  ^ 
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fermanganates  of  Potash,  Soda,  and  ofher  Basei • 

PRIZE  MEDAL,  Clan  II,  Section  A,  Internationnl  Exhibiiioii,  i96t, 

H.    B.    CONDY, 

BATTERSEA, 
For  the  Manufacture  of  ManganatoB  and  Permanganatei  on  the  Urge  icale. 

These  powerful  Ozidiiing  Sets  supplied  of  every  required  degree  of  purity,  and  in  any 
quantity. 


CHEMICAL    WORKS,    BATTERSEA,    LONDON. 


WOBES  by  H.  B.  COVDT,  Published  by  HAADWICKE,  PICCASILLT,  LOlTDOir. 


AIR   AND   WATER:    THEIR    IMPURITIES    AND    PURIFICATION,     aoth   boards,    Ss.    6d. 
"This  is  a  vahiable  work,  containing  mttUuM  in  fano,  and  to  be  reeommended  for  its  sound  chtmistry  and  for  the  very  excel- 
lent instructions  it  gives  both  for  the  purifiearlion  of  bad  air  and  bad  water."— Jri^  a$id  For.  Med.-Ckir.  Rev. 

"Much  good  service  will  be  rendered  to  medical  science  by  a  careful  perusal  of  these  pages,  and  a  practical  application  of  the 
truths  detailed  in  them."— Xonitm  Medical  Beview. 

"  This  book  does  the  author  much  credit^  and  iti  publication,  we  hope,  will  greatly  extend  the  use  of  the  alkaline  permanganates."— 
Chemical  News, 

"  Mr.  Condy  has  enlarged  upon  his  progrsmme  in  a  manner  whidh  will  render  his  book  acceptable  both  to  the  profeoiaa  and  the 
public  at  lar^r— Medical  Timet  and  Gazette. 

DISINFECTION  AND  THE  PREVENTION  OP  DISEASE.    Pamphlet, 
"Those  who  wish  to  familiarise  themsdves  with  the  properties  of  Condy's  Fluid  will  do  well  to  i 
Teyeholog,  Jour. 

"We  can  recommend  this  essay  of  Mr.  Condy."— i>ii3U»  Medical  Prett. 


?5  PP-»  pnc«  !»• 

'  B  this  work."— Jfsrf.  (?ri/.  Mrf 
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TRADE    MARKS'    ACT. 


Usen  of  Cmciblei  are  eautioned  against  IMITATIONS  of  the 

PATENT  PLUMBAGO  CRUCIBLES, 

Manufactured  under  MORGAN'S  PATENT;  none  are  genuine 
unless  stamped  in  full, 

MORGAN'S     PATENT, 

THE  PATENT 

^LUMBAGO  CBTTCIBLE   COHFANT, 

BATTERSEA    WOEKS,    LONDON. 

THE  SILICATED  CABBOH  FILTEBS 

Are  now  used  in  preference  to  all  others  liy  the  Admiraltv,  the 

nuthorities  of  the  General  Post  Office,  the  London  Hospital,  the 

County  PrisdD,  Swansea,  and  in  Public  and  Private  Establishmeuts 

in  all  parts  of  the  world. 

MAIN    SERVICE    ULTERS   ADAPTED    TO   BKEWEKIES, 

DYE-WORKS,    DISTILLERIES,    SODA-WATER 

manufactories;  8:c. 

Price  Lbts  and  every  inforoiation  on  application  to 

THE    8ILICATED    CARBON    FILTER    COMPANY, 

CHURCH  ROAD,  BATTERSEA,  S.W. 


THE  FULHAM  FOTTERT,  FULHAH,  S.W. 
C.  J.  C.  BAILEY, 

MANUFACTURER  OF  SUPERIOR  CHEMICAL 

APPARATUS,  POROUS  CELLS, 

INSULATORS,  Ac 


ACETIC  ACID. 
DUNN  AND  COMPANY, 

princes  square,  FINSBURY,  LONDON.  E.C. 
Works  at  JGU  Bnd. 


THE  ORIGINAL  CHLORODYNB.  —  Invented 
by  R.  Frkxxar,  PharmaeeutiBt,  one  of  the  greatest  dis- 
coveries of  the  present  century.  It  iinmediatel;;^  relieves  and  cures 
coughs,  colds,  consumption,  influenza,  bronchitis,  asthma,  whoop- 
ings-cough,  cramp,  spasms,  gout,  diarrhoea,  dysentery,  he. 

FREEMAN'S  ORIGINAL  CHLORODYNE.  The  Medical 
Timea,  Jan.  13,  1866,  states— "It  has  an  immense  sale  amongst 
the  public,  and  is  prescribed  by  orthodox  medical  practitioners. 

Earl  Russell  communicated  to  the  Royal  College  of  Physidaai 
and  to  Mr.  Freeman,  that  in  Manilla  the  only  remedy  of  any  use 
in  cholera  was  Chlorodyne.— ZffMtf^,  Dec  31,  1864.  See  Tlmee, 
Nov.  14, 1865. 

FREEMAN'S  ORIGINAL  CHLORODYNE  engraved  on  the 
Government  stamp  outside  every  bottle.    Sold  by  the  inventor. 


R.  Freeman,  70,  Kcnnington  Park  Road,  London,  S.,  and  most 
chemists.    In  bottles,  \  ox.,  is.  lid. }  i^  oz.,  U»  9a. ;  10  oz.,  lis. ; 

>  ox.,  ACS.  /^^  T 

Ask  for  Freeman's  Originari&oroJSyne,  and  fee  that  joa  hiTt 


none  other. 
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A    COURSTS    OF   SIX    LECTURES 
ON 

COAL-GAS, 

DELIVERED   AT 

THE  ROYAL   INSTITUTION   OF   GREAT 

BRITAIN. 

BY 

EDWARD  FRANKLAND,  F.R.S.,  etc. 


LECTURE    III. 

Photometry  —  Mr.  Sugg's  apmiratiu— Different  kmd«  of  gas- 
bomer— The  batVwing,  Leslie's,  Sugg's,  the  Bengel,  the 
■ingle-jet  and  the  fish-tail  burner— Advantages  of  combining 
two  iets  in  the  fish-tail  flame— Conditions  v  luminous  com- 
bustion—Diminution of  light  by  admixture  of  air  with  coal- 
gas— Erdmann's  method  of  valuing  gas— Ulaminating  power 
affected  by  the  velocity  with  which  the  luminous  hydrocar- 
bons are  ariven  through  the  flame — SchoU's  "  platinum  pcr- 
feeter"— Effect  of  atmospheric  pressure  on  the  gas-flame. 

We  have  seen  that  the  yalae  of  a  gas-flame  as  a 
source  of  light  may  he  determined  very  accarately 
hy  comparing  its  illuminating  power  with  that  of  a 
standard  light.*  When  the  two  lights  are  so  dis- 
posed that  the  shadows  cast  hy  an  opaque  hody  are 
of  equal  depth,  or  when  they  are  placed  so  as  to  illu- 
minate equally  the  opposite  sides  of  a  translucent 
screen,  the  squares  of  the  distances  of  the  lights  from 
the  illuminated  surfaces  express  their  relative  powers. 
The  plan  of  comparing  the  lights  by  means  of  a 
translucent  disc  is  the  one  almost  universally  adopted 
at  the  present  time.  On  the  tahle  you  have  a  com- 
plete set  of  the  apparatus  now  used  in  Photometry. 
This  heant^ful  series  of  instruments  has  been  hrought 
to  perfect!  on  hy  Mr.  Sugg,  the  gas  engineer,  to  whom 
I  am  indebted  for  its  ezhihition  on  the  present  occa- 
sion. First,  we  have  a  metre  for  the  accurate 
measurement  of  the  gas  to  he  consumed.  From 
the  metre  the  gas  passes  io  this  delicate  governor, 
which  keeps  the  pressure  of  the  gas  absolutely  or 
almost  absolutely  uniform,  so  that  the  consumption 
at  the  burner  will  remain  constant  daring  the  ex- 
periment. For  hours  and  days  together  it  will  keep 
the  flame  at  practically  the  same  rate  of  consumption. 
From  the  governor  the  gas  passes  by  a  flexible  tube 
to  the  burner.  Then  we  have  a  delicate  balance  for 
weighing  the  standard  candles,  and  determining 
accurately  the  amount  of  spermaceti  consumed. 

The  apparatus  is  now  at  work.  The  metre  con- 
tains within  itself  a  little  clock,  by  which  time  is 
measured  upon  the  same  dial  which  indicates  the 
quantity  of  gas  passing  out.  By  means  of  the  electric 
light  I  throw  the  image  of  this  dial  upon  the  screen. 
[The  lecturer  performed  this  experiment  and  the 
subsequent  ones  as  he  described  them.]  You  will 
see  the  minute  hand  of  the  dock,  and  also  the  pointer 
which  shows  the  number  of  cubic  feet  of  gas  con- 
sumed per  hour,  iu  observations  of  one  minuile  or 
even  the  fraction  of  a  minute  duration.    You  will 


*  See  Lecture  II,  p.  36. 


also  observe  the  relative  speed  at  which  the  indicators 
of  time  and  volume  move. 

First,  I  will  go  through  the  process  of  measuring 
the  intensity  of  the  light.  In  tnis  box,  situated  upon 
a  small  tramway,  midway  between  the  gas-burner  at 
one  end  of  the  tramway  and  two  candles  fixed  at  the 
other  end,  we  have  one  of  the  translucent  discs  of 
which  I  showed  you  a  rough  specimen  in  my  last 
lecture.  When  1  move  the  box,  which  has  an  open- 
ing at  each  end  to  admit  the  light  freely  from  the 
two  sources,  I  find  presently  that  the  transparency 
of  the  disc  within  it  disappears.  There  are  two 
mirrors  so  fixed  at  a  slight  angle  that  I  can  see 
both  sides  of  the  disc,  and  tell  when  this  occurs.  It 
is  now  about  the  point  of  equality.  The  room  ought 
to  be  perfectly  dark,  and  the  walls  to  be  either  lined 
with  black  cloth  or  painted  dead  black,  so  as  to  pre- 
vent any  reflection  from  the  sides  of  the  box,  in  order 
to  make  the  experiment  perfectly  accurate ;  so  that 
this  is  a  somewhat  crude  experiment.  Upon  the  slab 
of  wood,  or  the  tramway  upon  which  the  box  travels 
by  wheels,  there  is  a  scale  which  shows  the  number 
of  standard  candles  to  which  the  light  of  the  gas  is 
equal.  The  pointer  which  coincides  with  the  position 
of  the  transparent  disc,  now  stands  at  **  6,"  which 
would  indicate  that  Jbhe  gaslight  is  giving  the  light 
of  six  candles ;  but  we  are  burning  two  candles,  in 
order  to  get  the  point  of  neutrality  or  equality  more 
readily.  Therefore  the  "6"  represents,  not  six  candles, 
but  twelve;  and  supposing  that  the  reading  had 
been  taken  in  a  perfectly  dark  room  such  as  I  have 
described,  the  luminosity  of  our  gas-flame  would  be 
exactly  equal  to  the  luminosity  of  twelve  of  those 
sperm  candles. 

This  mode  of  ascertaining  the  equality  of  light 
between  two  sources  of  luminosity  may  be  varied  in 
different  ways,  and  there  are  different  contrivances 
adopted.  Mr.  Wheatstone  has  made  an  apparatus  by 
which  he  ingeniously  revolves  a  little  globular  mirror 
travelling  upon  a  block  of  wood  between  the  two 
lights.  You  see  upon  it  an  elliptical  or  circular  image 
of  each  of  the  two  lights,  and  you  move  this  between 
the  two  lights  until  the  two  luminous  circles  are 
equal  in  intensity. 

Having  thus  made  ourselves  acquainted  with  the 
mode  of  testing  the  light  of  a  gas-flame,  let  us  now 
return  to  the  subject  of  combustion.  We  have 
already  learned  that  the  degree  of  luminosity  of  a 
gas-flame  depends  upon  the  amount  and  quality  of 
the  hydrocarbon  vapours  in  the  shell  of  combustion ; 
and  secondly,  on  the  temperature  to  which  they  are 
exposed.  These  two  conditions  are  secured  in  differ- 
ent degrees  by  the  different  kinds  of  burners  employed 
in  the  consumption  of  gas.  Here  are  several  desa*ip- 
tions  of  burners.  The  one  I  hold  in  my  hand  is 
termed  the  **  bat's-wing"  burner,  which  consists  of  a 
slit  cut  in  a  nearly  globular  piece  of  steel ;  and  here  is 
a  peculiar  form  of  Argand  burner,  known  as  "  Les- 
lie's burner,''  which  consiste  of  a  number  of  minute 
steel  tubes,  which  meet  at  a  slight  inclinatioil  and 
produce  a  continuous  circle  of  flame.  The  latter  is 
always  furnished  with  a  glass  chimney,  to  give  a 
draught  and  prevent  smoking.  Here  is  another  kind  , 
of  Argnnd  burner  formed  of  steatite;  it  is  the  inven- 
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tion  of  Mr.  Sagrg,  and,  as  gas  engineers  say,  gives  the 
greatest  amount  of  light  of  any  Argand  burner  con- 
structed in  this  country.  There  is  a  burner  used  in 
France,  called  the  Bengel  burner,  which  gives  a  some- 
what greater  amount  of  light ;  but  Mr.  Sugg's  burner 
gives  an  increase  of  light  that  would  make  a  flame  of 
gas  consuming  five  cubic  feet  per  hour,  which  we 
have  seen  would  be  equal  to  twelve  candles  with  an 
ordinary  burner,  equal  to  thirteen  and  a  half  candles. 
The  gas  companies  have  not  been  slow  to  take  ad- 
vantage of  this  burner.  They  measure  the  luminosity 
of  their  gas  by  it,  and,  thus  keeping  within  the  re- 
quirements  of  the  Act  of  Parliament,  they  supply  us 
with  gas  which  gives  the  luminosity  of  about  one  and 
a  half  candles  less  than  the  Act  of  Parliament  intends. 
The  first  and  primitive  form  of  burner  was  a  single- 
jet  burner,  as  it  was  termed ;  of  which  I  have  got 
here  a  specimen.  Formerly  gas  was  burnt  in  this 
way,  and  jets  were  arranged  to  represent  candles. 
Sometimes  two  or  three  jets  were  employed.  This 
was  the  very  worst  mode  that  could  be  devised, 
because  the  gas  rushes  uninterruptedly  into  the  air 
through  the  aperture,  and  this  is  peculiarly  unfavor- 
able for  the  production  of  a  maximum  illumiuating 
effect.  A  gentleman  in  Manchester,  whose  name  I 
have  for  the  moment  forgotten,  and  who  has  been 
almost  forgotten  in  regard  to  this  invention  by  the 
world,  happened  to  be  trying  some  experiments  with 
two  jets,  and,  partly  by  accident  and  partly  by 
design,  he  brought  them  together,  so  that  the  one 
jet  was  thrown  across  the  other,  and  he  was  astonished 
by  the  great  increase  of  light  obtained  when  he  thus 
produced  the  flat  flame  such  as  we  now  get  from  the 
burner  known  as  the  "  fish-tail"  burner.  No  doubt 
he  would  have  been  better  known  had  he  patented 
his  invention,  but,  having  given  it  to  the  world  freely, 
with  the  usual  generosity  extended  to  men  who  do 
such  things,  he  has  been  forgotten.  This  constitutes 
the  most  common  kind  of  burner.  I  have  here  a 
table  which  illustrates  the  advantage  the  gentleman 
in  Manchester  gained  by  combining  the  two  jets.  It 
is  a  comparative  statement  of  the  illuminating  powers 
of  the  same  jets  burnt  separately  and  in  conjunction 
as  a  fish-tail  flame : 

Comparative  Illuminating  Tower  of  Separate  and 
Combined  Jets, 

Relative  value  per  Cubic  Foot  of  Gas. 
Size  of  Jets.  Separate.  Combined. 

•067  inch  100  164 

•083    „  100  190 

•100    „  100  184 

To  understand  the  merits  and  defects  of  the  differ- 
ent burners,  and  even  to  know  how  to  use  them,  it  is 
neces&ary  to  examine  closely  the  influences  which 
aftect  the  two  great  conditions  of  illumination  already 
mentioned,  viz.  first,  the  amount  and  quality  of 
the  heavy  hydrocarbon  vapours  existing  in  the  shell 
of  combustion  at  any  moment;  and,  secondly,  the 
temperature  to  which  these  vapours  are  at  the  same 
lime  exposed.  Now,  first,  the  amount  and  probably 
the  quality  of  the  heavy  hydrocarbon  vapours  to 
w1  ich  wp  have  attributed  the  luminosity  of  a  gas- 
flame— the  rate  of  consumption  of  the  gas,  we  will 


assume,  remaining  constant  in  the  experiment — de- 
pends, first,  upon  the  access  of  atmospheric  air  to  the 
flame;  secondly,  upon  the  velocity  with  which  the 
hydrocarbon  vapours  are  driven  through  the  flame; 
and,  thirdly,  upon  the  pressure  of  the  atmosphere,  as 
measured  by  the  barometer.  The  loss  of  light  from 
the  admixture  of  air  with  the  gas  has  been  deter- 
mined by  a  set  of  experiments,  the  results  of  which 
are  set  forth  in  the  following  table : 

Diminution  of  Light  hg  Admixture  of  Air  with  Coal 
Gas. 


Pare  gas  

100 

Qas  with  I  per 

cent,  of  air 

94 

2 

3 

89 
82 
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» 

4 
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99 
99 

56 

»» 
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»» 
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99 

10 

f> 

33 

>t 

IS 

9* 

20 

*> 

20 

1* 

7 

»> 

30 

9* 

2 

»f 

40 

M 

0 

The  gas  supplied  to  this  institution  is  cannel  gas, 
and  therefore,  in  the  experiments  I  am  about  to  show 
you,  we  shall  not  get  results  quite  in  accordance  with 
this  table. 

I  have  here,  in  a  small  holder,  cannel  gas  mixed 
with  10  per  cent,  of  atmospheric  air.  We  convey  it 
to  a  burner,  and  compare  its  flame  with  a  flame  of 
the  gas  which  comes  directly  from  the  main,  and 
then  with  a  flame  of  cannel  gas  mixed  with  40  per 
cent,  of  air.  We  find  that  the  first  flame  is  very  dim 
compared  with  the  second,  and  that  the  luminosity 
of  the  third  is  scarcely  visible.  If  the  experiments 
had  been  made  with  coal-g^as,  the  luminosity  would 
have  disappeared  altogether.  The  richer  the  gas, 
or  the  greater  the  luminosity,  the  more  air'  may  be 
mixed  with  it  without  extinguishing  the  light.  Prof. 
Erdmann,  of  Leipsic,  has  devised  a  mode  of  estimating 
the  value  of  gas  by  admitting  known  quantities  of  air 
to  the  flame  till  the  luminouty  is  entirely  destroyed, 
the  amount  of  air  required  for  the  purpose  indicating 
the  illuminating  power  of  the  gas.  This  reductioa 
of  illuminating  effect  is  not  due  exclusively  to  the 
oxygen  contained  in  the  air ;  if  we  bum  cannel  gas, 
which  I  have  previously  mixed  with  8  per  cent,  of  pure 
oxygen,  the  light  is  somewhat  diminished,  but  there 
is  still  a  brilliantly  luminous  flame ;  yet  gas  with  8 
per  cent,  of  oxygen  contains  as  much  oxygen  as  it 
does  when  mixed  with  40  per  cent,  of  atmospheric 
air.  The  diminution  of  luminosity  is  due,  therefore, 
not  alone  to  the  admission  of  oxygen,  but  also  to  the 
cooling  influence  of  the  nitrogen.  That  is  the  great 
cause  of  the  diminution  of  the  temperature  of  the 
flame  upon  its  admixture  with  atmospheric  air.  Of 
course,  this  admixture  must  occur  in  all  flames,  or 
combustion  could  not  go  on,  and  we  must  sacrifice 
something  to  it.    But  the  access  of  atmospheric  air 
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to  the  interior  of  the  flame  should  he  as  small  as 
possible  consistently  with  the  perfect  comhnstion  of 
the  gas. 

The  different  hnrners  present  yery  different 
amounts  of  area  of  surface  to  the  air  compared  with 
the  volnme  of  the  flame.  The  extent  of  the  area  of 
attack  for  the  oxygen,  the  pressure  of  the  gas  and  the 
Telocity  of  the  current  of  ur  and  of  the  flame,  are 
conditions  of  great  importance.  If,  with  a  fish-tail 
burner,  I  bum  an  unusually  large  quantity  of  gas, 
instead  of  getting  more  than  the  usual  quantity  of 
light,  I  get  less,  because  the  gas  rushes  out  of  the 
burner  with  extreme  velocity,  and  carries  a  great 
quantity  of  air  with  it. 

The  second  condition — the  velocity  with  which  the 
luminous  hydrocarbons  are  driven  through  the  flame 
— ^must  be  perfectly  obvious.  These  hydrocarbons 
should  remain  as  long  as  possible  in  the  flame,  for 
the  sooner  they  get  through  the  flame  the  sooner 
they  cease  to  be  luminous.  If  I  put  a  short  chim- 
ney on  this  Leslie's  burner,  we  get  a  consider- 
able amount  of  light;  but  when  I  replace  it  by 
a  longer  chimney  the  flame  is  shortened,  because 
the  air  and  the  gas  rush  through  it  much  more 
rapidly,  and  we  get  a  markedly  less  degree  of  lumi- 
nosity. 

If  more  gas  he  turned  on  we  get  the  rate  of  con- 
sumption to  which  our  chimney  is  exactly  adapted ; 
but,  on  the  other  hand,  when  I  reduce  the  rapidity 
with  which  the  gas  rushes  through  the  flame  I  get 
almost  the  same  amount  of  light  with  no  increase  in 
the  consumption  of  gas.  The  flsh-tail  burner  owes  its 
advantage  to  the  same  condition.  By  making  the 
two  strttims  of  gas  impinge  upon  eadi  other  their 
velocity  is  retarded,  and  the  luminosity  of  the  flame 
produced  is  thereby  greatly  increased.  An  important 
improvement  of  this  kind  in  the  flsh-tail  burner  was 
made  a  few  months  ago  by  Mr.  Scholl,  a  manufacturer 
of  g^-fittings  in  London,  to  whom  I  am  indebted  for 
the  apparatus  to  illustrate  his  ingenious  contrivance. 
It  is  almost  incredible  how  small  a  thing  will  some- 
times affect  the  amount  of  light  given  by  any  burner. 
Instead  of  letting  the  two  jets  of  gas  impinge  upon 
each  other,  I  let  them  impinge  upon  a  little  plate  of 
platinnm.  Their  velocity  is  thus  still  fhrther  dimi- 
nished, and  the  luminiferons  hydrocarbons  linger  much 
longer  before  they  reach  the  air.  In  Mr.  Scholl's 
invention  the  piece  of  platinum  that  receives  the  two 
jets  of  the  flsh-tail  flame  is  inserted  in  the  top  of  a 
little  copper  tube  which  fits]  the  top  of  the  burner. 
The  increase  of  light,  as  you  perceive,  is  marvellous. 
I  have  found  the  increase  of  illuminating  power  to 
vary  from  ai  to  71^  per  cent.;  and  Dr.  Letheby  states 
that  he  has  obs^ed  an  increase  of  63  per  cent,  with 
this  so-called  "platinnm  perfecter."  When  I  pass 
the  same  gas  through  a  naphthaliser  it  becomes  im- 
pregnated with  hydrocarbon  vapours  in  much  larger 
quantity  than  the  ordinary  g^  m>m  the  gas-works ; 
and  we  get,  probably,  a  luminosity  of  a6  or  30  candles, 
instead  of  about  ao  candles,  with  a  consumption  of  5 
cubic  feet  per  hour.  With  the  piece  of  platinnm  in 
the  naphthalised  gas  we  g^t  a  very  brilliant  fiame, 
extending  almost  down  to  the  burner  itself.  'Hie 
same    inventioii  may  be  applied  to  the  bat's-wing 


burner  with  a  corresponding  advantage,  but  not  so 
successfully  to  the  Argand. 

I  have  mentioned  that  the  third  condition  which  in- 
fluences the  light  of  a  g^as-flame  is  the  pressure  of  the 
atmosphere,  as  measured  by  the  barometer.  This 
was  thought  remarkable  when  first  observed,  but  it 
ceases  to  be  so  when  we  remember  the  experiment  of 
the  comhnstion  of  arsenic  gas  in  rarified  oxygen.  The 
diminution  of  light  with  the  reduction  of  pressure 
may  he  experimentally  shown  with  an  ordinary  gas- 
flame. 

[The  lecturer  applied  the  air-pump  to  reduce  the 
density  of  air  in  which  a  gas-flame  was  burning, 
and  showed  that,  while  the  volume  of  flame  was  not 
diminished,  its  luminosity  was  gpreatly  reduced,  a^  the 
air  was  rarified.] 

The  following  table  g^ves  the  results  of  a  series  of 
experiments  with  a  coal-gas  fiame  made  in  this 
way: 

Fretiare  of  Air  in  Obierved 

Inchei  of  Mercury.  IllnmixLatiiig  Power. 

100*0 


91-4 
806 


30-2 

38'3 

36'2 

24'a 73'o 

22*2  • 61*4 

20-2 47-8 


18-2 
l6'2 

14-2 

12*2 
IO*2 


37*4 
294 
198 
125 
3-6 


Thus,  by  reducing  the  pressure  of  atmospheric  air, 
though  the  amount  of  gas  consumed  remains  the  same, 
the  light  is  almost  entirely  destroyed;  and  byincreasing 
the  pressure,  though  the  amount  of  gas  is  decreased, 
the  flame  is  gpreatly  augmented.  Starting  with  a  lumi- 
nosity of  100,  we  get  down  to  83*4  by  reducing  the 
height  of  the  barometer  3  inches.  This  diminution 
of  luminosity  follows  a  fixed  and  definite  law,  the 
decrease  of  light  being  directly  proportional  to  that 
of  atmospheric  pressure.  Of  100  units  of  luminosity 
5*1  are  destroyed  by  each  redaction  of  one  mercurial 
inch  of  atmosphoric  pressure.  The  chief  cause  of 
this  want  of  light  is  the  diminution  of  density  of  the 
hydrocarbon  vapours  in  the  flame. 

There  is  another  experiment  in  connection  with 
this  part  of  our  subject  which  is  necessary  for 
its  completion.  We  have  here  an  ordinary  spirit  of 
wine  flame,  with  no  perceptible  luminosity.  We  place 
it  in  the  receiver  of  a  condensing  air-pump,  and  ex- 
pose it  to  increased  atmospheric  pressure.  With 
the  pressure  of  two  atmospheres  the  luminosity  of 
the  spirit-flame  becomes  very  perceptible,  and  it 
rapidly  increases  as  the  pressure  approaches  three 
atmospheres.  If  the  pressure  be  now  decreased  the 
light  again  diminishes.  When  hydrogen  or  coal- 
gas  is  burnt  under  increased  pressure,  we  in  like 
manner  g^t  increased  luminosity.  CtI<^ 

Such  is  the  philosophy  of  the  alteration  of  luminous- 
effect  in  flames  burning  under  reduced  or  increased 
pressure. 
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PARIS  UNIVERSAL  EXHIBITION. 

CLASS   XLIV. — CHEMICAL   PRODUCTS. 

BY  C.  W.  gUIN,  F.C.S., 
SupmntenieHi  of  the  CJumieal  Classes  of  tht  IntenuUioHol 
EgkiHHoii  qf  1861. 

PABIfl ;  May  20. 

The  Jury  of  Claas  44  appears  at  last  to  have  com- 
pleted the  arduous  task  of  examining  the  largest  and 
most  interesting  collection  of  chemical  products  ever 
displayed  under  one  roof.  The  British  delegate,  Mr. 
Herbert  McLeod,  starts  for  London  to-day,  and  most 
of  the  eminent  foreign  chemists  have  already  returned 
to  their  laboratories.  The  awards  are  not  yet  pub- 
lished, but  the  high  and  mighty  employes  of  the  Im- 
perial Commission  state  that  they  may  be  expected 
before  the  end  of  the  month. 

Most  of  our  readers  are  doubtless  aware  that  the 
cultivation  of  the  chinchona  plant  has  been  carried 
on  in  various  parts  of  British  India  for  the  last  seven 
or  eight  years  with  an  amount  of  success  that  has  far 
exceeded  the  most  sanguine  hopes  of  its  introducers. 
In  the  whole  of  the  fine  display  to  be  found  in  the 
case  of  Messrs.  Howards  and  Sons  there  are  no 
more  interesting  objects  than  those  few  grains  of 
quinine  extracted  by  Mr.  J.  E.  Howard  ft^m  bark 
grown  at  Ootacamund,  on  the  Neilgherries.  It  would 
be  useless  to  insist  on  the  value  of  quinine  as  a  febri- 
fuge, or  the  impossibility  of  our  continuing  to  occupy 
our  tropical  possessions  were  the  supply  of  this 
valuable  medicament  to  cease  or  even  become  lessened. 
These  few  grains  of  alkaloid  are  simply  a  guarantee 
of  increased  health  and  a  diminished  death-rate,  not 
only  in  British  India,  but  in  all  our  tropical  colonies. 
The  cultivation  of  the  chinchona  plant  will  not  merely 
benefit  our  own  countrymen,  but  also  the  natives,  who, 
owinff  to  the  liberality  of  the  Indian  Government, 
may  nave  as  many  plants  as  they  require  for  cultiva- 
tion on  their  own  little  plots  of  land,  so  that  the 
poorest  villager  may  have  his  remedy  ag^ainst  fever 
literally  at  his  own  hut-door.  Private  speculation 
has  also  stepped  in,  and  chinchona  cultivation  is  fast 
becoming  the  rage  amongst  planters  in  the  neighbour- 
hood of  Ootacamund.  The  native  ngahs,  too,  are 
beginning  to  perceive  the  value  of  this  wonderful 
plant,  and  many  of  them  have  applied  to  the  Govern- 
ment for  cuttings  and  instructions  how  to  grow 
them.  The  Indian  Government  appears  to  have 
acted  throughout  in  the  most  liberal  manner,  and  to 
have  left  no  means  untried  to  secure  the  widest 
possible  distribution  of  chinchona  plants. 

It  was  in  May,  1863,  that  the  first  specimens  of 
Indian-g^wn  bark  were  received  in  England.  They 
were  at  once  forwarded  to  Mr.  J.  E.  Howard  for 
examination  and  analysis.  It  is  almost  unnecessary 
to  say  that  this  gentleman  has  been  of  the  greatest 
service  to  the  Government  in  giving  advice  as  to  the 
proper  species  of  chinchona  to  introduce,  and  the 
methods  of  cultivation  calculated  to  produce  the 
largest  yield  of  alkaloids.  His  extensive  knowledge 
of  botany,  his  skill  as  a  chemist,  to  say  nothing  of  his 


practical  acquaintance  with  bark  as  a  commercial  pro- 
duct, have  rendered  his  counsel  simply  invaluable. 

The  results  of  Mr.  Howard's  first  mvestigations 
were  most  satisfactory.  Although  only  500  grains  of 
bark  were  sent,  he  was  enablS  to  prove  that  the 
constituents  of  bark  grown  in  India  and  in  South 
America  were  the  same — viz.  quinine,  quinine, 
chinchonine,  and  chinchonidine.  Ajiother  satisfactory 
feature  was  that  the  percentage  of  alkaloids  was  as 
high  as  in  South  American  bark  of  good  quality, 
although  the  sample  experimented  on  was  only  two 
years  old,  and  consequently  comparatively  immature. 
In  the  following  October  another  box  of  spedmens 
reached  Mr.  Howard.  In  addition  to  the  barks,  a 
large  quantity  of  dried  chinchona  leaves  was  also 
sent,  in  order  that  their  value  as  a  source  of  quinine 
might  be  estimated.  After  careful  examination  and 
analysis  Mr.  Howard  gives  it  as  his  opinion  that  the 
chinchona  leaf  will  not  yield  quinine  in  sufficient 
quantities  to  render  it  worth  while  to  pick  and  dry 
it.  He  adds,  however,  that  he  would  be  glad  to  ex* 
periment  on  a  larger  quantity  of  leaves  than  that 
sent  to  him  before  deciding  upon  the  question  posi. 
tively.  The  dried  leaves  contained  alx)ut  1*31  per 
cent,  of  hydrated  alkaloid,  but  the  amount  of  quinine 
was  extremely  small  The  alkaloid  in  the  leaves 
appears  to  exist  in  very  close  relationship  with  the 
g^een  colouring  matter,  which,  in  some  sort,  seems  to 
be  analogous  to  indigo.  Its  ethereal  solution  has  a 
peculiar  effect  on  the  rays  of  light,  the  reflected  ray 
being  almost  of  a  blood-red  colour,  while  the  trans- 
mitted ray  is  green.  Some  red  bark  from  branches 
eighteen  months  old  yielded  no  less  than  6  per  cent, 
of  rough  alkaloid,  a  large  proportion  of  which  seemed 
to  be  quinidine  and  chinchonidine.  The  rough  alka- 
loid gave  on  further  purification  4*10  per  cent.,  of 
quinine,  quinidine,  chinchonidine,  and  a  small  quan- 
tity, 0*9  per  cent.,  of  chinchonicine.  The  specimens 
of  bark  from  the  chinchona  Pahudiaita  yielded  an  in- 
significant amount  of  alkaloid. 

The  third  remittance  of  bark  was  received  by  Mr. 
Howard  in  June,  1864,  and  its  examination  gave  the 
most  interesting  results,  and  proved  the  correctness 
of  Mr.  Howard's  opinion,  that  cultivation  would  im- 
prove the  produce  of  at  least  one  species  of  chin- 
chona, viz,  chinchona  sueeirtibra.  The  specimens  of 
chinchona  9uccirubra  yielded  6  per  cent,  of  purified 
alkaloids,  consisting  of  quinine  3*14,  chinchonidine 
2*06,  chinchonine  0*80.  It  may  be  here  mentioned 
that  this  large  amount  of  alkaloids  may  be  greatly 
increased  by  covering  the  stem  of  the  plant  with 
moss,  a  discovery  made  by  Mr.  Mclvor,  the  talented 
superintendent  of  the  plantations  of  Ootacamund. 
This  sample  of  bark  also  proved  another  fact — that 
February  is  the  proper  time  of  year  for  the  bark 
harvest.  The  examination  of  another  sample  of  red 
bark  showed  the  necessity  of  allowing  it  to  mature 
before  gathering  it.  The  first  sample,  that  which 
yielded  6  per  cent,  of  purified  alkaloid,  was  thirteen 
itaonths  older  than  the  second  sample,  which  only  gave 
half  as  much ;  the  additional  thirteen  months,  conse- 
quently, just  doubled  its  commercial  value.  An 
additional  quantity  of  dried  leaves  was  sent  with 
,  this  remittance,  and  carefully  experimented  upon  by 
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Mr.  Howard,  who  gives  it  as  bis  opinion  that  tlie 
alkaloids  exist  in  the  leaf  in  a  transitional  state, 
rapidly  passing  into  the  quinoidine  of  commerce 
under  the  influence  of  the  oxygen  of  the  air.  The 
young  shoots  of  the  plant  seem  to  contain  the  alka- 
loids in  a  state  of  matority  midway  between  those  of 
the  leaves  and  bark. 

In  August,  1865,  Mr.  Howard  received  eight  more 
spedmens,  which  gave  the  following  results : 
Chimhona  sncciruhra. 

No.  I.  Bark  of  3  years  and  9  months*  growth,  and 
thickened  by  the  application  of  moss;  crystallised 
sulphate  6 per  cent.,  diinchonine  1*06  percent. 

No.  2.  Renewed  bark  of  i  year  and  5  months' 
growth,  being  reproduced  on  the  portion  of  a  stem 
the  bark  from  which  had  yielded  Dr.  de  Vry  8*409 
per  cent,  of  rough  alkaloid ;  crystallised  sulphate  5  per 
cent.,  chinchonine  i '80  per  cent. 

No.  3.  Benewed  bark  of  i  year's  growth ;  crystal- 
lised sulphate  2*73  per  cent.,  alkaloids  soluble  in 
alcohol  7  per  cent. 

No.  4.  Bark  of  2  years  and  5  months,  not  thickened 
by  the  application  of  moss ;  crystallised  sulphate  2*43 
per  cent.,  chinchonine  o'6o  per  cent. 

dinciona  Calisaya, 
No.  5.  Bark  of  2  years  and  5  months'  growth ;  crys- 
tallised sulphate  070. 

Ckinohcna  Condamnea, 
No.  6.  Biffk  of  I  year  and  7  months'  growth ;  crys- 
tallised sulphate  0*90.  « 

CMnehona  mieraniha. 

No.  7.  Bark  of  2  years  and  5  months'  growth, 
thickened  by  the  application  of  moss;  crystallised 
sulphate  5*82  per  cent. 

No.  8.  Bark  of  the  same  age,  but  not  thickened  by 
the  application  of  moss;  crystallised  sulphate  1*26 
percent. 

The  two  last  sulphates  appeared  to  be  salts  of 
quinidine,  and  to  contain  no  quinine  at  all. 

The  fine  white  crystallised  sulphate  of  quinine 
firom  No.  i  did  not  stand  the  test  used  in  commerce 
to  detect  the  presence  of  the  other  alkaloids.  It 
appeared  to  contain  sulphate  of  chiucbonidine,  which 
is  coinmerciallv,  although  not  medicinally,  a  disadvan- 
tage. It  is,  of  course,  possible  to  separate  the  chin- 
cihonidine,  but  then  the  percentage  of  available 
alkaloid  is  much  reduced.  This  difficulty,  as  Mr. 
Howard  acutely  observes,  must  be  looked  steadily  in 
the  face,  and  either  the  medical  profession  must  be 
persuaded  into  believing  that  chindionidine  is  as 
efficacious  as  quinine — a  fact  of  which  our  leading 
quinologists  have  but  little  doubt— or  else  the  plant 
must  be  encouraged  to  produce  as  much  quinine  as 
possible.  The  latter  way  out  of  the  difficulty  may 
seem  to  some  of  our  readers  an  improbable  one,  but 
the  conditions  under  which  the  different  alkaloids  are 
formed  are  becoming  more  and  more  known  every 
day,  and  there  seems  room  to  hope  Ihat  in  future 
years  we  may  be  able  to  grow  plants  yieliHng  either 
of  the  four  piincipal  alkaloids  at  wilL  In  any  case 
th9  Qovernmekt  have  issued  large  supplies  of  the 


sulphates  of  quinine,  quinidine,  chinchonine,  and  cliiup 
cbonidiue,  to  tiie  various  military  hospitals  through* 
out  India,  in  order  that  their  comparative  therapeutio 
value  may  be  decided  upon.  We  sincerely  hope  that 
preconceived  opinions  will  not  be  allowed  to  interfere 
with  these  most  important  experiments,  and  that  the 
medical  men  of  India  wiU  spare  no  pains  to  obtain  a 
fair  and  caAdid  result. 

In  No.  7  there  is  a  singular  instance  of  the  effects 
of  cultivation  in  altering  the  'constituents  of  a  plant. 
The  specimens  of  chinchona  merantha  yield  scarcely 
any  chinchonine  and  a  large  amount  of  quinidine,  but 
the  native  bark  from  Huanaco  produces  largely  and 
chiefly  chinchonine.  The  effect,  too,  of  Mr.  Mclvor's 
system  of  applying  moss  is  very  apparent.  Singularly 
enough,  too,  the  mossing  seems  to  alter  the  relative 
quantities  of  alkaloids  as  well  as  the  gross  amount, 
as  will  be  seen  from  the  following  figures : 

No.  7.  GrystaHised  sulphate  .    .    5*82 

Aricine 0*29 

Chinchonine 0*39 

No.  8.  Crystallised  sulphate  .    .     1*26 

Aricino o'6o 

Chinchonine  ....  a  trace. 
There  appears,  too,  to  be  a  tendency  in  certain  of  the 
chinchonro,  besides  chinchona  gucctintbra,  to  produce 
chinchonidine  under  cultivation.  It  is  singular  that 
this  alkaloid,  which  seems  to  approach  more  closely 
to  quinine  in  its  properties  than  any  of  the  others, 
should  always  appear  to  accompany  it  in  more  or  less 
abundance. 

With  respect  to  the  power  of  being  able  to  govern 
the  yield  and  proportion  of  alkaloids,  Mr.  Mclvor — 
whose  talent  and  energy  it  is  really  difficult  to  praise 
too  much — ^makes  some  very  valuable  observations  in 
a  report  to  the  Government  in  November,  1865.  He 
gives  it  as  his  opinion  that  quinine  and  the  other 
alkaloids  are  first  produced  in  the  leaves  by  the 
action  of  the  light  and  air  on  the  sap,  that  they 
combine  with  the  quinovic  acid  contained  in  the  sap, 
and  in  this  condition  are  carried  down  and  deposited 
in  the  bark,  the  most  impure  going  to  the  liber;  but 
as  the  liber  becomes  transformed  into  cellular  tissue 
the  mixture  of  the  other  three  alkaloids  yields  quinine, 
which  remains  in  the  bark.  When  it  reaches  the 
light  and  air  a  process  of  oxidation  appear^  to  beg^n, 
the  result  being  red  colouring  matter  and  gum.  From 
this  it  will  be  easily  seen  that  oxidation  and  conse- 
quent waste  may  be  stopped  by  excluding  their  causes 
—light  and  air.  The  leaves,  then,  appear  to  form  the 
alkaloid  laboratory,  and  the  cellular  tissue  of  the 
bark  the  storehouse,  the  produce  of  quinine  bdng 
increased  as  the  mixed  alkaloids  pass  out  of  the  liber. 
By  proper  cultivation  and  mossing  Mr.  Mclvor  gives 
it  as  his  opinion  that  as  much  as  15  to  17  per  cent,  of 
alkaloids  may  be  obtained  from  the  bark.  The  quan- 
tity of  bark  itself  is  greatly  increased  by  this  system 
of  mossing,  which,  in  addition  to  its  other  advantages, 
allows  the  bark  to  be  continually  removed  and 
renewed.  ^1(> 

It    will  be  noticed  that  throughout  the   above  ^ 
article  we  have  adopted  Mr.  J.  £.  Howard's  method  of 
spelling  the  word  '*  chinchona "  and  its  derivatives. 
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The  word  being  derived  from  the  patronymic  of  the 
Countess  of  Chinchon,  the  first  patient  who  expe- 
rienced the  curative  effects  of  Peruvian  bark,  it  should 
certainly  be  spelt  "  chinchona  "  if  there  be  anything 
in  a  name. 

OUR  FOREIGN  CORRESPONDENCE. 

FRANCE. 

PabiS;  May  20. 
Meeting  of  the  Academy  of  Sciences  of  the  13th  and  of  the 
Chemical  Society  of  the  17th  inst.— Illness  of  scientific  men. 

At  the  meeting  of  the  13th  inst.  the  Academy 
received  a  report  from  M.  Becquerel  on  some  new 
chemical  effects  produced  by  capillary  action.  The 
author  was  led  to  make  the  following  experiments. 
A  very  narrow  longitudinal  slit  was  produced  in  a 
tube,  which  was  afterwards  filled  with  a  concentrated 
solution  of  nitrate  of  copper.  This  was  then  put  into 
a  test-tube  filled  with  a  concentrated^lation  of  mono- 
sulphide  of  sodium  (NaHS  ?),  carQ^being  taken  to  fill 
both  tubes  to  exactly  the  same  height.  Very  soon  a 
deposit  took  place  in  the  slit,  which  became  wider,  so 
that  at  last  the  inner  tabe  got  broken.  The  deposit, 
when  investigated,  was  found  to  consist,  not  of  sul- 
phide of  copper,  but  of  metallic  copper.  Metallic 
silver  has  been  produced  in  a  similar  manner.  The 
author  reserves  for  a  future  communication  the  ex- 
planation of  these  unexpected  phenomena. 

M.  Boussingault  retarns  to  a  fact  he  dis- 
covered two  years  ago,  viz.  the  destruction  of  the 
property  of  green  leaves  to  decompose  carbonic  acid, 
by  exposure  to  the  influence  of  mercury.  He  now 
calls  attention  to  a  similar  observation  published 
in  1797  by  four  Dutch  savants,  who  found  that 
leaves  placed  in  a  bell -jar  over  mercury  were  soon 
covered  with  black  spots,  but  were  preserved  from 
this  influence  when  sulphur  was  placed  in  the 
bell -jar  by  the  side  of  the  leaves.  The  latter  part  of 
this  observation  has  been  made  the  subject  of  new 
experiments  by  M.  Boussingault,  who  has  been  able 
frilly  to  confirm  the  preserving  influence  of  sulphur. 
The  reason  of  this  action  he  promises  to  explain  in 
the  second  part  of  his  researches. 

M.  Deh^rain  (not  Deh^ran,  as  printed  in  No.  6) 
gives  the  second  part  of  his  researches  on  the  applica- 
tion of  potassic  salts  as  manures,  a  subject  of  great 
novelty  and  importance  to  agriculture. 

We  thus  recapitulate  the  results  communicated  in 
this  and  his  former  note. 

Owing  to  the  cheap  production  of  potassic  salts  at 
Alais  from  sea-water  by  M.  Merle,  and  from  the 
mines  at  Stassfurth,  the  farmer  is  supplied  with 
potassic  manures  of  the  following  composition,  and  at 
the  following  rates : 

a.  Merle's  manure,  KzMg  (S04)z.6HzO,  costing  at 
Alais  14  francs,  at  Grignon  (agricultural  school, 
close  to  Versailles)  17  francs,  per  100  kilogrammes. 

6.  Vorster  and  Gruneberg's  Cologne-manure,  of  a 
complicated  nature,  containing  clay,  sulphate  of  lime, 
etc.,  together  with  10  or  12  p.c.  of  potassa  in  the  form 
of  sulphate,  costing  at  Cologne  8i  francs,  at  Grignon 
13^  francs,  per  100  kilogrammes. 


c.  Concentrated  sulphate  of  potassa,  containing 
30  p.c.  of  potassa,  14  p.c.  of  soda,  some  common 
salt,  and  the  sulphates  of  lime  and  mAgnesia>  costing 
37  and  42  francs  at  Cologne  and  at  Grignon  re- 
spectively. 

These  manures  have  been  tried  at  Grignon  on 
wheat,  beetroot,  and  potatoes.  Fields  of  five  '*  ares'* 
each  have  been  provided  with  equal  quantities  of 
potassa  contained  in  different  quantities  of  tho 
manures  to  be  tried,  and  corresponiUng  to  double  the 
quantities  which  an  average  crop  takes  out  of  the 
land.  The  results  obtuned  have  been  compared 
throughout  with  the  crops  given  by  fields  not  treated 
with  potassic  manure. 

Wheat, 

Manure  em-      Quantity  employed       Gain  (-V)  or  lots  (— )  pio- 
ployed.  for  one  hectare.  duced  in  one  hectare.     . 


a 
b 

600  kilogr. 
800     „ 

+    40  francs. 
+  159     « 

0 
None 

300      „ 

—    '3     ». 

Beetroot, 
Loss  produced  throughout  varying  from  175  to  356 
francs  per  hectare. 

Potatoes, 


Manures  employed.  Qoantity  per  hectare. 


a,  together  with  phos- 

pho-guano 

b,  „  ,> 

PhosphO'guano 


1000 +  200  kilo. 

1500  +  200  „ 

600  -f-  200  „ 

200  „ 

1000  „ 

1500  „ 

600  „ 


Gain  (-f)  or 
loss  (-). 

+  i6ofrc8. 

+  120  „ 

—  114    o 


a 
b 
c  600       „       —304 

None  

The  conclusions  obtained  are  therefore  favorable 
for  wheat,  unfavorable  throughout  for  beetroot,  and 
favorable  for  potatoes,  if  the  potassic  salts  in  the 
latter  case  are  employed  together  with  phospho-guano. 
They  tell  in  favour  of  the  use  of  complicated  manures 
like  b,  and  against  the  application  of  concentrated 
manures  like  c. 

No  difi^erence  could  be  remarked  in  the  percentage 
of  potassa  contained  in  the  ashes  of  wheat  grown  with 
or  without  the  application  of  potassic  mantires. 
Beetroot  grown  without  contained  21  parts  of  potassa 
in  100  parts  of  ashes ;  gprown  with  the  aid  of  phospho- 
guano  only,  it  contained  31  p.c;  and  with  the  ap- 
plication of  potassic  manure,  the  quantity  of  EHO 
found  was  between  21  and  32  p.c.  The  result  ob- 
tained with  potatoes  is  quite  as  indefinite. 

No  increase  of  sugar  in  beetroot  or  of  starch  in 
potatoes  could  be  obtained  by  the  application  of 
potassic  manures,  but  the  crop  of  the  latter  and  of 
wheat  was,  as  we  have  seen  aoove,  considerably  in- 
creased by  this  process.  Sound  potatoes  contain 
3 1 '3  of  potassa  and  277  of  soda  in  100  parts  of 
ashes,  while  diseased  potatoes  contain  24*5  EHO  and 
20'8  NaHO.  But  for  all  that,  potassic  manure  did 
not  decrease  the  proportion  of  diseased  potatoes,  this 
proportion  hfiving  been  found  =  2'6  p.c.  in  manured 
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land  and  2*1  p.c.  in  land  not  treated  with  potassic 
manures. 

M.  Chydenina*  describes  hia pseudo-hextflic  urea, 
mentioned  at  the  last  meeting  of  the  Chemical 
Society.  It  forms  fine  white  needles,  becoming  liquid 
at  127°,  and  distilling  at  220^  while  undergoing 
partial  decomposition.  Its  crystalline  form  and  its 
stability  when  treated  tnth  pptassa  distinguish  it 
from  hezylic  urea  obtained  from  iodide  of  caproyle 
by  Pelouze  and  Cahours.  M.  Chydenins,  to  obtain 
his  compound,  treated  iodhydrate  of  hezyle  (obtained 
from  mannite  according  to  MM.  Wanklyn  and  Er- 
lenmeyer's  process)  with  cyanate  of  silver.  Tbe 
cyanate  of  hezylene  attacks  the  eyes,  and  is  easily 
transformed  by  ammonia  into  the  urea: 
CO  V 
(C6HiiH)HIn*. 
Hx        J 

M.  Grimanx  describes  monoWominaied  and  dihro" 
mintUed  ffoUic  cteids — 

obtained  by  treating  in  a  mortar  gallic  acid  with  the 
corresponding  quantities  of  bromine.  They  crys- 
tallise from  aqueous  solution,  and  take  various  colours 
(red,  green,  and  orange)  when  exposed  to  the  air  and 
to  the  action  of  lime  water.  These  colours  are  very 
changeable.  Elasiwitz  describes  the  same  acids  in 
the  last  number  of  the  *  Annalen  der  Chemie.' 

MM.  Langier,  Qu^rin,  and  Ndlaton,  hare  put  up  as 
candidates  to  fill  the  vacancy  in  the  Academy  caused 
by  the  death  of  Jobert  de  Lamballe. 

M.  Him,  author  of  a  treatise  on  the  mechanical 
equivalent  of  heat,  has  been  proposed  by  tbe  mechani- 
cal section  to  replace  M.  Delezenne  (deceased)  as  cor- 
respondent of  the  Academy. 

The  Chbxical  Sooibty  held  another  meeting  on 
the  17th  inst.    M.  Debray  in  the  chair. 

M.  Qrimanx  oommnnicated  his  researches  on 
hrominaied  gaUio  acids,  of  which  we  have  given  an 
extract  above. 

The  President  then  gave  the  following  interest- 
ing details  on  metallic  fflttcinum.  The  difficulties 
attending  the  preparation  of  this  metal  are  con- 
siderably increased  by  the  action  it  has  on  silicic  acid. 
M.  Menier  has  therefore  made  a  decided  progress,  by 
snbstitnting  pure  alumina  crucibles  for  those  hitherto 
employed,  and  by  taking  the  double  fluoride  of  gluci- 
nnm  and  sodium  instead  of  chloride  of  glucinum, 
which  offers  disadvantages  to  be  mentioned  hereafter. 
The  donble  fluoride  is  then  decomposed  by  sodium. 
Only  small  globules  of  the  metal  can  be  obtained,  on 
account  of  its  specific  lightness  (=  2*0),  which  pre- 
vents the  metal  collecting  at  the  bottom  of  the 
crucible.    The  metal  is  sufficiently  malleable  to  be 


*  Not  Ckjfderins,  u  printed  in  the  last  number  of  the  Laboka- 
Toar.  VTe  also  correct  the  following  misprints  of  names :— Read 
Aiexidf.  /aworsky,  and  Ladenbiir;,  instead  of  Alexioff,  Aworsky, 
and  Laderbwg. 


rolled  out  into  ribbon.  If  there  should  be  a  fault 
in  the  metal,  the  sides  of  the  lamina  will  have  in- 
cisions; rf  these  are  cut  off  before  the  progress  of 
lamination  is  proceeded  with,  a  perfectly  sound  plate 
may  be  produced.  It  is  to  be  hoped  that  by  deter- 
mining the  specific  heat  of  glucinum  we  shall  soon 
know  at  last  the  atomic  weight  of  this  metal.  If 
diatomic,  as  supposed,  glucinum  must  have  a  very 
high  specific  heat,  its  equivalent  being  lower  than 
that  of  any  other  metal,  only  47.  Chloride  of  gluci- 
num is  volatile  at  a  high  temperature.  To  take  its 
vapour-density,  therefore,  Deville's  porcelain  vessels 
with  very  narrow  necks,  would  have  to  be  used.  But 
as  the  diloride  is  extremely  deliquescent,  it  cannot 
be  introduced  into  the  vessel  without  absorbing 
water.  It  is  for  this  reason  that  until  now  the  vapour- 
density  has  not  been  determined. 

M.  Lauth  followed  by  communicating  a  paper  on 
the  aniline  colour  discovered  by  him,  and  known 
under  the  name  of  '*  Violet  de  Paris."  Some  contro- 
versy having  been  caused  through  this  discovery  as 
to  the  identity  of  this  and  Hofmann's  violet,  and  as 
to  the  priority  and  legality  of  the  manufacture  of 
M.  Lauth's  colour,  this  paper  excited  considerable 
interest.  The  author  having  conceded  to  our  request 
of  sending  a  full  report  on  the  subject  to  the  Editor 
of  this  Journal,  we  refrain  from  entering  into  an 
analysis  of  the  same.* 

At  the  Paxais  Royai.  Club  last  Monday,  Dr. 
Hugo  Tromsdorff  exhibited  perfectly  pure  salts  of 
erbium,  didymium,  lanthanum,  caesium,  rubidium, 
eto.  They  were  submitted  to  spectroscopic  exami- 
nation, when  only  those  lines  which  correspond  to 
the  pure  substances  appeared  in  the  spectrum. 
Nothing  could  prove  more  fully  that  carefulness 
which  has  always  been  the  chief  feature  of  Herr 
TromsdorfTs  manufactory.  Of  English  chemists 
present  at  the  meeting  of  the  club  we  may  mention 
Dr.  Price,  Mr.  Nicholson,  and  Mr.  McLeod. 

The  numerous  friends  of  M.  Pelouze,  Director  of 
the  Mint,  are  grieved  to  learn  that  the  disease  from 
which  this  eminent  chemist  has  long  been  suffering, 
and  which,  during  the  last  few  weeks,  had  taken  a  turn 
for  the  better,  has  again  increased.  M.  Pelouze  is, 
unfortunately,  not  the  only  savant  whose  work  is  at 
present  interrupted  through  illness.  M.  Persoz,  of 
the  Conservatoire  des  Arts,  M.  Claude  Bernard  and 
M.  Longet,  the  celebrated  physiolog^ts,  have  all 
for  months  been  prevented,  through  illness,  from 
giving  their  lectures  and  from  following  their  pro- 
fessional scientific  pursuits. 

ROYAL  INSTITUTION. 
Ok  Friday,  the  17  th  instant.  Prof.  Odling  dis- 
coursed before  a  large  audience  on  Mr.  Graham's 
recent  researches  On  the  Absorption  of  Oases  by 
Metals.  We  hope  to  give  a  full  abstract  of  this  in- 
teresting lecture  in  our  next.  On  Tuesday  last  Prof. 
W.  A.  Miller  gave  his  second  lecture  On  Spectrum 
Analysis,  and  delighted  all  present  by  his  exhibition 
of  the  glorious  spectrum  of  the  new  metal,  indium. 
We  shall  have  to  return  to  this  lecture.  t 


•  See  present  number,  p.  f  Ji."^- 
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CHEAHCAL    SOCIETY. 

THURSDAY,  MAY  1 6. 

Professor  F.  A.  Abel,  F.R.S.,  Vice-President,  in 
the  chair. 

The  minutes  of  the  previous  meeting  having  been 
read  and  confirmed,  Mr.  F.  W.  Peterson  signed  the 
Statute-book,  and  was  admitted  a  Fellow  of  the 
Society.  The  list  [of  donations  to  the  Society  was 
then  read  and  thanks  returned  to  the  donors. 

The  names  read  for  the  second  time  were,  Augustus 
Alfred  Wood,  William  Phipson  Beale,  and  Alfred 
Coleman.  Those  gentlemen  whose  names  had  been 
read  for  the  second  time  at  the  last  meeting  of  the 
Society,  May  2,  were  not  balloted  for  at  this  meeting. 

The  Chairman  having  announced  that  Mr.  Perkin 
had  an  interesting  communication  to  make  to  the 
Society  on  some  salicyl  derivatives — 

Mr.  W.  H.  Perkin  said  that  there  appeared  to  be 
an  intimate  relation  between  coumarin  and  the  salicyl 
compounds,  as  salicylic  acid  was  found  amongst  the 
products  of  its  decomposition.  Coumarin  was  first 
discovered  by  Delalande  in  the  tonquin  bean,  and 
the  formula  since  assigned  to  it  was  C9H6OZ.  This, 
when  gently  heated  with  strong  potash,  assimilated 
an  equivalent  of"  water  and  formed  coumaric  acid, 
C9H8O3 ;  but  when  coumarin  was  fused  with  potassic 
hydrate  it  split  into  salicylic  and  acetic  acids : 

C9H80j  +  2KHO  =  C7H5KO3  +  CzHjKOi  +  Hx 

Conmario  Potassic  Potassic 

acid.  salicylate. 


By  acting  upon  the  sodium  compound  of  hydride 
of  salicyl  by  acetic  anhydride,  he  had  obtained  a  body 
which  was  apparently  identical  with  coumarin  in  all 
its  properties,  and  which  under  the  influence  of  fused 
I)otas8ic  hydrate  split  into  salicylic  and  acetic  acids. 
In  a  short  time  he  hoped  to  be  able  to  lay  before  the 
Society  a  paper  containing  a  detailed  account  of  his 
experiments. 

Professor  Abel  thanked  the  speaker  for  bringing 
forward  such  an  interesting  instance  of  the  syn- 
thetical production  of  an  organic  compond. 

The  Secretary  then  read  a  paper  by  Professor 
Rammelsberg,  of  Berlin,  0»  the  Constitution  of  the 
PhotphUee, 

The  author  first  gave  a  short  historical  account  of 
the  researches  on  the  phosphites.  Sir  H.  Davy,  in 
181 2,  published  an  account  of  several  phosphites. 
Berzelius  aflerwards  showed  that  many  phosphites 
contain  water  which  cannot  be  expelled  by  heat.  Ten 
years  later  H.  Bose  published  the  results  of  his 
analyses  of  the  phosphites,  in  which  he  confirmed  the 
results  of  Berzelius,  that  phosphites  contained,  chemi- 
cally combined  water,  but  that  the  proportion  was 
not  the  same  for  all  salts,  as  son^,  like  the  baric,  calcic, 
and  strontic  compounds,  contained  two  equivalents  of 
water,  while  the  others,  as  the  phosphites  of  zinc  and 
manganese,  contained  only  one  equivalent.  In  1842 
and  1845  ^*  ^ui^z  gave  an  account  of  his  researches 
on  the  hypophosphites  and  phosphites,  and  from  the 
results  of  his  analyses  of  members  of  the  latter  class 
of  salts  he  inferred  that  the  formula  of  phosphorous 


acid  was  H3PO3,  and  of  the  phosphites  HBxPD|  and 
HR'TO},  thus  assigning  to  all  the  phosphites  but  one 
atom  of  hydrogen,  not  displaceable  by  metals,  whilst 
Berzelius  and  Rose  found  some  of  them  to  contain 
two  atoms.  The  author  had  prepared  and  analysed 
many  of  the  phosphites  of  which  the  paper  contained 
the  results. 

The  first  salt  described  was  phosphite  of  barium, 
which  was  prepared  by  dissolving  terchloride  of  phos- 
phorus in  water,  adding  chloride  of  barium  and  then 
ammonia,  taking  care  that  the  liquid  still  retained  a 
slightly  acid  reaction.  The  white  precipitate  dried 
in  air  lost  a  small  quantity  of  water  at  250%  and 
then  gave  60*89  p.c.  of  barium,  corresponding  to  the 
formula  YL4^9k"xP%0^.  When  treated  with  nitric  acid, 
phosphites  are  converted  into  pyrophosphates.  The 
barium  compound,  when  thus  treated,  gave  a  residue 
insoluble  in  hydrochloric  acid,  which,  when  heated, 
fused  into  a  vitreous  mass  of  metaphosphate.  From 
this  the  author  concluded  that  nitric  acid  converts 
phosphite  of  barium  into  pyro-  and  metaphosphate 
and  nitrate.  When  heated,  baric  phosphite  gave  off 
H4,  and  the  residue,  on  digestion  with  sodic  sulphate, 
gave  a  solution  which,  with  argentic  nitrate,  pre- 
cipitated pyrophosphate  of  silver.  The  strontic  and 
calcic  salts  were  prepared  in  a  similar  manner,  and 
when  heated  lost  their  hydrogen  with  incandescence, 
a  small  quantity  of  phosphorus  and  phosphoretted 
hydrogen  being  liberated  by  a  secondary  decomposi- 
tion. The  formula  for  the  salts  dried  in  air  was 
found  to  be  respectively  H4Sr"2P207  +  2H1O  and 
H4Ca"xPa07  -f  2HxO.  The  magnesic  compound  was 
prepared  by  dissolving  magnesia,  either  in  pure  phoa- 
phorouB  acid  or  in  a  solution  of  terchloride  of  phos- 
phorus, and  then  adding  sufficient  sodic  carbonate 
to  nearly  neutralise  the  solution.  It  existed  in  dif- 
ferent states  of  hydration,  according  to  the  circum- 
stances under  which  it  was  obtain^  IVecipitated 
from  a  vtry  dilute  cold  solution,  it  was  crystalline, 
and  contained  1 2H1O,  seven  of  which  it  lost  in  dry 
air,  and  the  rest  at  100°,  when  it  had  the  composition 
H4Mg'T207.  When  strongly  heated  it  presented 
the  same  phenomenon  of  glowing  as  the  calcic  com- 
pound, and  the  white  residue  of  pyrophosphate 
became  yellow  on  cooling.  The  nickel  salt  was  pre- 
pared in  a  similar  manner  to  the  magnesium  com- 
pound, and  the  pale  green  powder  thus  obtained  was 
found  to  contain  IL^NiiPiOy  -f  6H1O.  Three  HiO 
were  removed  by  drying  over  sulphuric  acid. 
Cobaltic  phosphite,  when  first  precipitated,  vras  red, 
but  by  heating  to  250°  it  beca'me  blue,  and  then  con- 
tained 2HxO;  when  more  strongly  heated  it  became 
incandescent  and  left  a  residue  of  phosphate  of 
cobalt.  Considerable  difficulty  was  found  on  the 
analysis  of  the  cobalt  and  nickel  compounds,  as 
neither  treatment  with  alkaline  sulphides  nor  fiision 
with  alkaline  carbonates  completely  decomposed 
them.  Phosphite  of  manganese  was  reddish-white, 
and  dried  at  200° — 250 ,  had  the  composition 
HMnPOj  J  when  more  strongly  heated  it  gave  off 
hydrogen  with  incandescence,  and  left  a  residue  of 
phosphate  and  phosphide  of  manganese.  Two  zinc  salts 
were  obtained,  one  having  the  composition  HZnPOj, 
and  the  other  HZnP07.    The  capric  salt  was  blue, 
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and  bad  the  composition  HCaPO}  +  aHiO.  At  130° 
it  began  to  decompose.  The  ferric  salt  was  obtained 
by  nearly  neutralising  a  solution  of  terchloride  of 
pbosphoms  in  water,  and  precipitating  by  iron  alnm. 
This  phosphite  was  found  to  be  H3FCP3O9  +  aHxO. 

According  to  the  views  of  Berzelins  and  Rose,  there 
were  two  series  of  salts,  the  first  having  the  composi- 
tion HR'TO],  like  the  phosphites  of  copper  and  zinc, 
the  second  BiRWiOj,  as  H4Ba"iP»07 ;  H4Ca"aP07. 
From  the  fact  that  the  hydrogen  in  these  compounds 
was  not  displaceable  by  a  metal,  and  from  the  com- 
position of  the  two  zinc  salts  and  the  magnesic  salts, 
the  author  concluded  that  the  hydrogen  present  in 
the  phosphites  must  be  regarded  as  hydrogen  of  con- 
stitution, and  not  as  water,  in  the  lame  way  as  the 
hydrogen  in  HiS04  and  HEO  was  considered  to  be 
a  part  of  the  sulphuric  and  potassic  hydrates,  and  not 
present  as  water.  Phosphorous  acid  had  the  com- 
position H4PXOJ,  and  the  crystallised  acid  was 
H4PAO5.H1O.'  The  H2O  of  the  latter  could  not  be 
separated  by  heat,  as  phosphuretted  hydrogen  was 
produced. 

Professor  Abel  having  eipressed  the  thanks  of  the 
meeting  to  the  author  for  his  very  interesting  paper 
on  the  phosphites — 

Die-  Gladstone  remarked  that  for  his  part  he  pre- 
ferred the  more  simple  formula,  H3PO1,  for  phos- 
phorous add,  as  when  terchloride  of  phosphorus  was 
treated  with  water  the  three  equivaknts  of  chlorine 
were  replaced  by  hydroxy  1,  thus— 

PCI,  +  3H.HO  es  P(HO),  -f  3HCI. 

This  gave  the  formula  H1PO3  for  phosphorous  acid, 
whilst  to  obtain  the  formula  H4P1O5,  preferred  by 
Professor  Rammelsberg,  it  was  necessary  to  suppose 
the  following  reaction  to  take  place : 


PClj 
PClj 


+  1)0  = 


HCl   ,   PCU 

Ha  +  pcu 


}  0,  whi( 


which  latter 


body  was  then  decomposed  by  4H1O,  giving  4HCI 

A  paper  by  Dr.  Dupr^,  On  the  Changes  in  the 
Proportion  of  And  and  Sugar  during  the  Eipemng 
ofFmit,*  was  then  read  by  the  Secretary. 

It  was  a  well-known  fact  that  as  fruit  ripened  the 
percentage  of  acid  decreased,  whilst  that  of  sugar  in- 
creased, but  ns  the  fruit  at  the  same  time  became 
heavier  it  did  not  necessarily  follow  that  the  acid 
was  converted  into  sugar,  as  the  total  weight  of  acid 
in  the  ripe  fruit  might  be  nearly  equal  to  that  in  the 
unripe  fruit,  although  the  percentage  was  much  less. 
In  order  to  ascertain  if  this  were  the  case  the  author 
had  made  some  determinations  of  the  quanty  of  free 
and  combined  acid  in  samples  of  grapes  gathered  in 
different  stages  of  ripeness.  Three  samples  of  grapes, 
gathered  on  Sept  13,  Oct.  12,  find  Nov.  i^  gave 
respectively  2*8  p.c.,  17  p.c.,  and  1*5  p.c  tartaric 
acid;  100  average-sized  grapes,  at  the  same  dates, 
gave  respectively  2*5  grms.,  1-9  grms.,  and  i*8  grms. 
tartaric  add.    The  analyses  of  other  samples  of  grapes 

•  In  the  hrief  report  gireu  in  our  Utt,  Dr.  Dupr^'s  oommimica* 
tions  were  wioBeoiuIy  ascribed  to  Dr.  Debus. 


were  given,  which  agreed  with  the  one  quoted  in 
showing  that  there  was  but  very  little  diminution  in 
the  total  weight  of  acid  during  ripening.  This  tended 
to  prove  that  the  acid  of  fruits  was  not  converted 
into  sugar  during  the  ripening,  but  it  might  act  in 
the  production  of  sugar  in  the  same  way  as  dilute 
adds  convert  starch  into  sugar. 

Professor  Abel  remarked  that  more  data  w^ere 
necessary  before  a  decided  opinion  could  be  given  of 
the  action  of  acids  during  the  ripening  of  fruit. 

Another  paper,  also  by  Dr.  Dupr^,  On  the  Addition 
of  Plaster  of  Paris  to  Must,  was  then  read. 

The  author  said  that  it  was  a  common  practice  in 
Spain,  Portugal,  and  the  South  of  France,  to  add  plaster 
of  Paris  to  the  grape-juice,  eitfier  before  pressing  or 
after  fermentation  had  set  in,  the  reason  assigned 
being  that  it  removed  water  and  made  the  juice 
richer  in  sugar.  It  was  true  that  plaster  combined 
with  one  fourth  its  weight  of  water  and  absorbed 
about  its  own  weight  of  fluid,  and  that  probably  the 
loss  by  absorption  of  must  would  be  greater  than  the 
gain  in  richness.  In  order  to  determine  this,  48  oz. 
of  Lisbon  gprapes  were  expressed,  and  gave  32  oz.  of 
juice.  To  three  portions  of  this  juice,  10,  20,  and  50 
per  cent,  respectively  of  plaster  were  added,  and  after 
being  allowed  to  stand  twenty -four  hours  the  juice 
was  expressed  and  found  to  be  90  per  cent.,  80  per 
cent.,  and  43  per  cent.,  of  the  original  quantity  of  juice. 
On  examining  the  quantity  of  add  present  before  and 
after  treatment  with  plaster,  it  was  found  that  much 
of  the  tartaric  acid  was  removed,  and  the  potassic 
tartrate  present  was  converted  into  the  corresponding 
sulphate.  The  effect  of  the  addition  of  plaster,  there- 
fore, appeared  to  be  injurious,  as  the  free  calcic  car- 
bonate removed  a  portion  of  the  tartaric  add,  whilst 
the  potassic  tartrate  was  converted  into  sulphate  by 
double  decomposition  with  the  calcic  sulphate  of  the 
plaster,  the  malic  acid  remaining  undiminished,  so 
that  the  tendency  was  to  increase  the  proportion  of 
malic  add,  thus  making  the  juice  more  like  that 
from  unripe  fruit. 

Dr.  Odling  remarked  that  the  custom  was  uni- 
versal in  Spain  and  Portugal,  and  therefore  we  must 
not  be  too  hasty  in  condemning  it.  If  a  solution  of 
baric  chloride  were  added  to  a  glass  of  sherry  a 
copious  precipitate  of  baric  sulphate  was  formed. 

The  Secretary  then  read  a  short  account  of  ^» 
Adapter  to  ^absorb  Sulphuretted  Hydrogen^  by  the 
Rev.  B.  W.  Gibsone. 

His  object  was  to  collect  the  excess  of  sulphuretted 
hydrogen  wasted  in  the  ordinary  analytical  operations, 
and  convert  it  into  a  usefbl  laboratory  reagent.  The 
whole  apparatus  consisted  of  three  parts— i,  a 
generator,  which  he  had  already  described;  2,  an 
absorber,  consisting  of  a  series  of  three  Woulfe's  bottles 
partly  filled  with  caustic  ammonia;  and  3,  the 
adapter.  This  condsted  of  a  funnel,  around  the  neck 
and  lower  part  of  the  cone  of  which  caoutchouc  wa9 
fastened,  so  that  it  would  fit  any  vessel.  To  the 
mouth  of  the  funnel  a  vulcanised  cap  was  adapted, 
having  three  openings,  one  0/  which  was  ordinarily 
stopped,  another  served  as  a  means  of  exit  for  the 
excess  of  sulphuretted  hydrogen,  whilst  the  centre^ 
one  was  famished  with  a  piece  of  apparatus  by  which 


»38 


THB   LAB(»tATORY. 


[ToLI,M&7»5, 1S67. 


the  gas  could  be  passed  either  through  the  liquid 
contained  in  the  vessel  fastened  to  the  adapter  or 
directly  to  the  exit  tube. 

Mr.  W.  C.  Wright  then  read  some  extracts  from 
a  paper  On  Practical  Lost  of  Soda  in  the  Alkali 
Manufacture,  The  loss  was  but  small  in  the  conver- 
sion of  salt  into  salt  cake,  the  results  of  careful 
determinations  giving  onlj  about  0*4  per  cent.,  » 
portion  of  which  is  carried  off  mechanically  by  the 
liydrochloric  acid.  The  residue  left  after  the  extrac- 
tion of  the  black  ash  in  the  vats  still  contained  some 
soda,  which  could  not  be  extracted  by  lixiviation,  either 
with  hot  or  cold  water,  but  was  dissolved  by  long 
boiling.  This  appeared  to  be  due  to  the  lime  present, 
as  it  was  well  known  in  causticising  carbonate  of 
soda  by  lime  the  carbonate  of  lime  retained  a  con- 
siderable quantity  of  soda,  which  could  not  be  ex- 
tracted by  washing.  Considerable  loss  also  arose 
from  the  absorption  by  the  brickwork  of  the  furnaces 
and  in  drying. 

The  Chairman  having  thanked  the  author,  the 
meeting  was  adjourned  to  June  6,  when  Sir  Benjamin 
Brodie  is  to  deliver  a  lecture  On  Ideal  Chemistry. 


ORIGINAL  COMMUNICATIONS. 
M.  lauth  on  a  new  aniline  violet. 


By 


On  the  New  Aniline  Dye,  **  Violet  de  Faris. 
Ch.  Lauth. 

One  of  the  chemical  curiosities  of  the  Paris 
Exhibition  is  a  block,  weighing  about  150 
kilogrammes,  of  a  fine  golden-green  colour, 
and  consisting  of  a  violet  colouring  matter,  to 
which  the  eidubitors,  Messrs.  Foime  and  Chap- 
pat,  have  given  the  name  "  Violet  de  Paris." 
I  propose  to  give  jou  the  history  of  thia 
product. 

In  1 86 1  chemists  had  succeeded  in  producing 
from  aniline  only  two  tinctorial  products  (at 
{>resent,  as  you  are  aware,  their  number  is  con- 
siderable). One  of  these,  discovered  by  Mr.  W. 
H.  Perkin,  and  known  as  mauveine,  is  pre- 
pared by  the  action  of  potassic  bichromate  on 
the  aqueous  solution  of  an  aniline  salt;  the 
other,  called  rosaniline,  discovered  by  Dr. 
Hofmann,  is  produced  by  the  action  of  power- 
ful oxidising  agents  upon  aniline,  at  a  tem- 
perature of  180°  0. 

At  the  date  above  mentioned,  when  all 
manufacturing  chemists  were  borne  along  by 
the  tide  of  amline  research,  and  so  many  im- 
portant discoveries  were  realised,  it  occurred  to 
me  to  try  the  action  of  oxidising  agents  (es- 
pecially nitrate  of  mercury),  not  only  on  ani- 
line, but  likewise  on  its  sklcohoUc  derivatives, 
methyl-  and  ethyl-aniline ;  and  I  observed  that, 
under  the  conditions  in  which  aniline  yields 
red  or  mauve  dyes,  methyl- aniline  produces 
violet  and  pui-ple  colours,  whereas  ethyl-aniline 
yields  nothing  but  products  having  but  little 
tinctorial  value.    The  violets  obtained  from 


methyl-aniline  possess  a  richness  and  purity 
which  leave  nothing  to  be  desired;  thev  are 
easily  soluble  in  water,  and  exhibit  aJl  the 
characters  of  true  colouring  matters.  Never- 
theless they  were  not  adopted  by  mafiufac- 
turers,  who,  indeed,  at  the  time  above  men- 
tioned, attached  less  importance  to  the  beautv 
of  a  colour  than  to  its  permanence.  In  this 
latter  respect  the  methyl-aniline  violets  do  not 
excel,  and  consequently  dyers  would  have 
nothing  to  do  with  them. 

Gradually,  however,  people  have  become 
accustomed  to  colours  which  fade  on  exposure 
to  the  solar  rajs.  Indeed,  the  public  taste  at  the 
present  day,  in  colours  as  in  everything  else, 
mclines  rather  to  tinsel  than  to  solid  excel- 
lence. Accordingly,  two  years  after  the  experi- 
ments made  by  myself,  Dr.  Hof mann  succeeded 
in  introducing  these  violets,  which  he  has  bap- 
tised with  his  own  name.  The  mode  of  pre- 
paration adopted  by  the  eminent  chemist  of 
Berlin  is  the  mverse  of  my  process,  the  aniline 
bein^  first  oxidised,  and  the  rosaniline  thus 
obtained  being  transformed  into  methyl-  or 
ethyl-rosaniline  by  the  action  of  alcoholic 
iodides. 

The  success  attained  by  Hofmann's  violet 
leaves  but  one  course  to  be  pursued,  namely, 
to  retrace  the  path  alread^r  opened.  You  are 
aware  that  in  franco,  by  virtue  of  a  monopoly 
which  has  pressed  heavily  upon  the  industry  of 
that  country,  the  manufacture  of  rosaniline 
belongs  exdusively  to  one  house,  all  others 
being  forbidden  to  meddle  with  it.  Accord- 
ingly, M.  Bardy,  chemist  to  the  house  of  Poirrie 
and  Ghappat,  sought  for  and  discovered  a 
method  of  producmg  methyl-aniline  on  the 
manufacturing  scale,  and  converting  this  alka- 
loid economically  into  a  colouring  matter. 
Methyl-aniline  is,  in  fact,  easily  produced  by 
heating  under  pressure  a  mixture  of  aniline, 
chlorhydric  aci<£  and  methylic  alcohol,*  and  its 
conversion  into  a  colouring  matter  is  efPected 
hj  heating  it  with  iodine  and  chlorate  of  potas- 
sium. In  this  manner  the  new  colouring  mat- 
ter is  obtained  combined  with  iodhydric  acid, 
and  forming  a  salt  insoluble  in  water.  fHiis 
salt  is  decomposed  by  soda,  and  the  base  thus 
liberated  is  transformed  into  a  chlorhydrate  by 
the  direct  action  of  chlorhydric  acid. 

Quite  recently  I  have  discovered  another 
mode  of  preparing  methyl  -  aniline  violet, 
whereby  I  obtain  a  colourmg  matter  soluble 
in  water.  It  consists  in  decomposing  certain 
salts  of  methyl-aniline,  the  chlorhyarate,  for 
example,  by  heat.  By  raising  the  temperature 
to  100"  or  120°  0.,  a  large  quantity  of  colouring 


*  For  tbii  purpose  ttrong  cut-iron  Tenela  with  Mfcty-ndvcs . 
are  employed.     According  to  the  manufaetuexv,  the  preasut 
sometimes  rises  suddeuly  to  140  atmospheres.    -^  ^^cS  ^^ 
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matter  is  obtained  at  a  rery  moderate  cost. 
The  same  traiiBformation  may  be  equaUy  well 
effected  hy  the  action  of  powerfal  oxidiaing 
agents,  sacb  as  nitrate  of  copper,  acetate  of 
mercury,  etc. 

The  Violei  de  Pari$  is  a  methyl-aniline  violet. 
Its  percentage  composition  is  apparently  the 
same  as  that  of  Hofinann's  rioiet,  but  it  is 
evident  that  the  two  products  are  only  isomeric. 
In  fiust,  Hofmann's  yiolet  consists  of  meth^jrlated 
or  ethylated  rosaniline,  and  rosaniline  is  de- 
rired  m>m  a  molecule  of  aniline  and  two  mole- 
cules of  toluidine.  Qlie  Violei  ds  Paris,  on  the 
oontraiy,  is  produced  from  pure  aniline,  free 
from  toluidine*  transformedinto  methjrl-aniline, 
which  is  isomeric  unth  toluidine.  This  methyl- 
aniline,  when  oxidised,  is  converted  into  the 
violet,  whicb  majr  have  a  composition  analo- 
gous to  that  of  methylated  rosaniline,  but 
must  differ  from  the  latter  in  the  same  manner 
as  methyl-aniline  differs  from  toluidine;  and 
as  long  as  we  are  unable  to  transform  methyl- 
aniline  into  toluidine,  so  long  jdaj  it  be  safely 
aflirmed  that  the  action  of  oximsing  agents 
on  methy^l-aniline  cannot  give  rise  to  any  pro- 
duct denved  from  rosaniline. 


EDITORIAL  NOTES. 

A    CHEMICAL    DIPLOMA. 

KoTHiira,  perhaps,  tends  more  to  lower 
science  in  public  estimation  than  the  habit 
of  associating  it  with  something  which  does 
not  command  respect,  though  it  may  contribute 
to  general  amusement.  Jul  that  most  people 
know  about  chemistry  is  gathered  from  popu- 
lar lectures  and  exhibitions,  where  tiiey  learn 
to  connect  it  inseparably  with  little  else  than 
brilliant  illuminations,  offensive  odours,  loud  ex- 
plosions, and  magical  transformations.  Though 
we  may  r^pret  this  result,  we  can  hardly  blame 
the  caterers  for  public  amusement ;  nor  ought 
we  to  find  fault  with  those  who  regard  the 
combustion  of  phosphorus  at  a  lecture,  and 
that  of  nitrate  of  strontiiun  in  a  pantomine 
with  ite  same  pleasurable  emotions.  But  what 
we  regret,  and  must  censure  heavily,  is  the 
assumption' of  scientiffc  titles  by  mere  public 
entertainers,  or  rather  the  recognition  01  that 
assumption  by  those  who  shouH  know  better, 
as  well  as  the  strange  delusion  which  people 
seem  to  labour  under,  that  while  att^dmg 
such  exhibitions  they  are  acquiring  a  know- 
ledge of  chemistry.  Nor  can  we  overlook  the 
&ct  that  lectures  given  by  men  of  recognised 


*  Aniline  oontaininf;  more  than  5  per  cent,  of  tolnidine  is  not 
tutted  for  the  Kodactum  of  FioM  de  Pari; 


position  sometimes  approach  the  "entertain- 
ment "  style,  the  lecturer  for  the  nonce  assum- 
ing the  manner  of  the  showman,  doubtless 
from  a  wish  to  make  his  subject  popular  as 
well  as  instructive,  and  to  impress  facts  on  the 
memory  while  appealing  to  the  fancy.  We 
think  this  is  an  error,  and  one  which  tends  to 
the  de^adation  of  science  rather  than  to  the 
elevation  of  the  minds  of  the  hearers.  The 
attempt  to  interest  persons  who  wish  to  become 
learned  without  trouble  in  a  subject  which  re- 
quires attention  and  thought,  is  unworthy  of  a 
scientific  man.  The  power  to  simplify  abstruse 
matters  so  as  to  adapt  them  to  the  understand- 
ing of  those  who  seriously  desire  to  gain  know- 
ledge constitutes  the  difference  between  a  good 
and  bad  lecturer  or  teacher. 

The  quackery  of  pseudo-science  and  the  gul- 
libility of  the  public  are  evils  with  which  we 
have  to  .contend ;  that  there  is  a  remedy  for 
the  former,  at  least,  we  cannot  doubt,  and  its 
application  is  in  our  own  hands.  The  line  of 
demarcation  between  real  chemists  and  those 
who  ape  them  cannot  be  too  clearly  defined, 
and  there  seems  to  be  no  better  way  of  doing 
this  than  by  examination  tests.  It  may  be 
argued  that  such  safeguards  are  in  existence 
already;  that  the  degrees  of  the  London  and 
other^  universities  guarantee  a  knowledge  of 
chemical  science.  This  is  to  a  certain  extent 
true,  but  it  is  not  such  a  knowledge  as  would 
justify  a  man  in  claiming  to  be  considered  a 
chemist,  except  in  the  case  of  the  degree  of 
Doctor  of  Science  of  London,  which,  from  its 
difficulty  of  attainment,  is  within  the  reaeh  of 
but  very  few.  Besides,  many  men  have  a  turn 
for  chemistiy,  and  would  make  good  chemists^ 
who  cannot  afford  the  time  or  money  neqessary 
to  educate  themselves  for  university  degrees ; 
and,  moreover,  any  degree  short  of  Doctor  of 
Science  is  no  proof  of  proficiency  in  analytical 
chemistrjr.  What  we  want  is  a  test  sinmar  to 
that  required  in  the  medical  profession — a  test 
of  theoretical  and  practical  knowledge.  That 
chemists  should  possess  something  more  than 
a  chemical  education  could  be  secured,  in  the 
case  of  young  men,  by  their  being  required  to 
pass  some  one  of  the  recognised  preliminary 
examinations  previously  to  their  being  ex- 
amined for  a  diploma  by  a  board  of  chemical 
examiners.  How  is  such  a  board  to  be  ap- 
pointed? By  Government  ?  Certainly  not;  the 
less  Gk)vemment  has  to  do  with  such  things 
the  better.  The  reasons  for  our  opinion  on 
this  subject  we  shall  give  on  another  occasion, 
as  they  would  occupy  too  much  space  at  present. 

We  look  to  the  Chemical  Society,  as  r^re- 
senting  the  influence  and  talent  of  the  chemical 
body,  to  take  this  matter  into  its  serious  con-  > 
sideration.    It  is  stated  in  the  charter  of  this- 
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Society  that  it  was  established  "  for  the  general 
advancement  of  chemical  science,  as  intimately 
connected  with  the  prosperity  of  the  manufac- 
tures of  the  United  Kingdom,  many  of  which 
mainly  depend  on  the  application  of  chemical 
principles  and  discoveries  for  their  beneficial 
development,  and  for  a  more  extended  and 
economical  application  of  the  industrial  re- 
sources and  sanitary  condition  of  the  com- 
munity." How  can  the  Society  better  accom- 
plish this  object  than  by  appointing  a  board  of 
examiners,  and  g^ranting  certificates  to  those 
who  can  give  proof  of  their  knowledge  in  theo- 
retical chemistry,  and  show  that  they  are  com- 
petent to  undertake  analyses  of  all  kinds,  and 
conduct  researches  in  those  branches  of  chemi- 
cal science  which  bear  especially  on  the  arts, 
manufEM^tures,  and  the  sanitary  condition  of  the 
community.  We  do  not  propose  that  powers 
should  be  sought  to  make  such  a  test  compul- 
sory; it  would  be  enough  that  it  existed  and 
that  men  availed  themselves  of  it,  to  secure  for 
it  a  grateful  public  recognition.  It  would  ^ve 
a  guarantee  of  qualification  to  such  as  required 
it,  and  would  m  time  be  acknowledged,  like 
the  diploma  of  the  College  of  Surgeons,  as 
separating  regular  from  irregular  practitioners. 
It  would  raise  the  chemist  to  a  level  with  his 
brothers  in  science,  aoid  we  should  be  spared 
the  mortification  of  hearing  of  chemical  assist- 
ants bein^  occasionally  requested  to  perform 
even  menial  offices. 

LITERATURE. 

HALF  AN  HOUR  WITH  THE  NEW  PHARMACOPCEIA. 

Britiih  Pharmaeopceia,  1867.  Published  under  the 
direction  of  the  Gkneml  Coondl  of  Medical  £da- 
cation  and  RegistratioD* 

Ko  two  readers  are,  perhaps,  attracted  by  just  the 
lame  points  in  a  new  book,  and  individual  criticism 
will  always  be  more  or  less  tinged  with  the  colour  of 
tiie  critic's  mind.  If  this  be  true  of  any  book,  it  is 
so  of  the  Pharmacopoeia,  for  each  reader  of  this  book 
claims  to  have,  to  some  extent,  a  special  knowledge  of 
its  subject  matter.  It  is,  moreover,  nearly  certain 
that  each  has  some  pet  theory  or  process,  the  intro- 
duction of  which  would,  in  the  estimation  of  that 
particular  critic,  have  made  the  book  perfection,  but 
wanting  which  it  remains  a  standing  monument  to 
the  incapacitv  of  its  framers.  But  if  prejudice  be 
not  permitted  to  interfere  with  fairness,  a  practical 
critic  is  undoubtedly  the  best  judge  of  a  practical 
book.  It  is  in  this  belief,  and  without  any  desire  to 
cavil,  that  the  following  notes  are  submitted.  Being 
literally  nothing  more  or  less  than  *' notes"  made 
eurrente  edtamo^  during  my  first  half  hour  with  the 
British  Pharmacopoaia  of  1867,  on  the  points  which 
first  arrested  my  attention,  I  apologise  even  for  this 
pi«fkce  to  them. 

In   size  the   Pharmacopceia   is   convenient —>  in 


arrangement  excellent.  It  is  a  real  comfort  to  be 
able  to  turn  at  once  to  the  article  01*  preparation 
required  without  the  necessity  of  consulting  the 
index ;  the  index,  too,  is  full  to  repletion. 

Weights. — Grain,  ounce,  and  pound,  as  in  the 
Pharmacopoeia  of  1864 ;  but  here  b  a  curious  bit  of 
inconsistency : — "  Avoic^"  urg^  the  preface  upon  the 
medical  man,  "the  terms  ounce  and  pound  with 
reference  to  any  but  avoirdupois  weight ;  but  it  will 
be  optional  with  the  physician  in  prescribing  to  use 
the  symbols  9  and  5,  the  former  representing  20  and 
the  latter  60  grains,  if  such  should  be  found  ta  con- 
duce to  accuracy  or  convenience."  Kow,  5j  has  for 
many  successive  Pharmacopoeias  meant  the  eighth 
part  of  the  ouncey  whatever  value  may  have  been 
given  to  that ;  therefore,  if  the  symbols  9  and  5  must 
be  used  at  all,  this  octofid  division  should  be  a&ered 
to.  Moreover,  in  Ireland,  the  weights  of  9j  (=  i8'23 
grains)  and  5j  (=  54*68  grains)  have  actual  brass 
existence,  and  were  used  for  many  years — used  until 
the  cUctum  of  the  British  Pharmacopoeia  of  1864 
made  them  useless.  When  England  and  Ireland  had 
each  a  Pharmacopoeia  and  each  an  ounce,  the  differ- 
ence in  the  drachm  and  scruple  of  the  two  countries 
was  inconvenient  enough ;  but  now  that  they  have  one 
guide-book  in  common,  the  anomaly  should  not  be 
permitted  to  exist.  Unless  all  Irish  scale-drawers 
be  emptied  of  their  drachm  and  scruple  wdghts,  and 
the  lessons  of  the  Dublin  Pharmacopoeia  of  185 1  be 
forgotten  (the  very  Pharmacopoeia  in  which  the 
avordupois  pound  was  first  made  the  standard  of 
apothecaries'  weiffht),  or  unless,  indeed,  physicians  will 
be  sensible  enou^  to  forego  the  permissive  licence  to 
use  the  9  and  5  at  all,  no  little  confusion  will  result. 

Cabbolic  Acid. — "  It  does  not  affect  the  plane  of 
polarisation  of  a  ray  of  polarised  light." 

Cbbabots.— <'It  turns  the  plane  of  polarisation  of 
a  ray  of  polarised  light  to  the  right."  The  two 
sentences  quoted  are  among  the  many  instances  in 
which  pure  physics  seem  to  step  in  with  aid  just 
where  chemistry  is  at  fault,  and  I  myself  thought,  too^ 
as  I  read  them,  that  a  drop,  as  it  were,  of  the  admi- 
rable, but  as  yet  unpublished  researches  of  Professor 
Jellett,  of  Dublin,  had  fallen  on  the  pages  of  the 
Pharmacopoeia.  It  is  very  remarkable,  as  that  gentle- 
man has  pointed  out,  that  the  line  between  organic 
and  inorganic  bodies  is  most  sharply  defined  by  their 
respective  behaviour  towards  polarised  light.  In  no 
case  has  it  been  found  that  a  substance  derived  from 
an  inorganic  source  affects  the  direction  of  a  i)olarised 
ray.  Here  are  two  bodies  which  so  closely  resemble 
one  another  as  to  have  many  of  theur  chemical  pro- 
perties in  common,  and  to  act  on  the  senses  in  an 
almost  identical  manner,  and  yet  it  would  almost 
seem  that  heettute  one  has  been  obtained  from  wood 
it  turns  the  ray  to  the  right,  and  heettuse  the  other 
has  been  obtained  from  a  mineral  (even  although  this 
was  once  wood)  it  has  no  action  on  the  ray.  Let  as 
hope  that  the  polarisoope  may  soon  be  found  in  all 
chemical  laboratories. 

Benzoateb  Labb. — Lard  with  which  gum  benzoin 
in  the  proportion  of  160  grains  to  a  pound  hat  been 
heated.  It  is  to  be  wed  in  making  lome  of  the  sappo- 
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sitories  and  ointments,  among  the  latter  those  of 
acetate  of  lead  and  oxide  of  zinc.  Gom  benzoin  has 
the  property  of  retarding  fatty'  oxidation,  and  oint- 
ments made  with  lard  containing  it  keep  very  well. 
"But,  apart  from  this  power,  is  the  gum  a  desirable  con- 
stituent of  ointments?  Oil  of  JPtmetUo,  as  was 
pointed  ont  some  time  since  by  a  writer  in  the '  Phar- 
macentiod  Jonmal,'  possesses  the  same  power  in  a  re- 
markable degree.  I  have  nsed  it  now  for  a  long 
time,  20  minims  to  a  pound,  in  zinc  ointment,  which 
ife  perfectly  preserves.  It  is  inexpenaive,  gives  no 
trouble,  and  little  or  no  smell. 

Cataplabma  SnTAPis. — Why  use  hoiUng  water  in 
making  this?  True,  the  linseed  meal,  being  first 
added,  will  lower  the  temperature,  but  wiU  the  con- 
stituents of  mustard  poultice  be  always  mixed  in  tbb 
order? 

Cblobofobh. — "Bums,  though  not  readUy,  with 
a  green  and  smoky  flame."  Can  a  liquid  be  said  to 
"bum,"  even  with  the  qualification  "not  readily," 
which  will  not  take  fire  in  a  red-hot  spoon,  cannot  be 
ignited  on  cotton,  and  extinguishes  live  coals  ?  And, 
writing  of  chloroform,  I  note  that  there  is  no  attempt 
at  a  recognised  formula  for  Chlorodyne,  unless  it  be 
intended  that  the  linctura  Chloroform  co,,  a  mixture 
of  chloroform,  alcohol,  and  tincture  of  cardamoms, 
shall  do  duty  for  it. 

CoixoDiirM  PLEXiLE. — Ordinary  collodion,  to  which 
Canada  balsam  and  castor-oil  are  added.  Glycerine, 
two  drops  to  an  ounce,  also  makes  collodion  elastic. 
Why  is  BUttering  Collodion  omitted  ?  It  is  largely 
used,  quite  as  lurgely  as  the  Charta  Epitpattica  is 
likely  to  be. 

CoKVECTio  SBNKJB.~ArejfI^#  in  this  preparation 
of  any  use?  The  P.D.  got  on  very  well  without 
them  for  some  years,  and  unless  the  presence  of  their 
pulp  really  improves  the  preparation  they  should  be 
diacarded,  in  mercy  to  the  pharmacist  whose  labour 
they  so  much  increase. 

FxBBi  BT  Q[UTSM  CiTBAS. — "The  solution  is  precipi- 
tated blue  by  the  yellow  and  red  prussiates  of  x>ota8h." 
I  have  not  yet  made  the  Fharmacopceial  preparation, 
and  can  only  assume  that  this  statement  is  correct. 
Being  so,  it  is  remarkable  that  the  addition  of  citrate 
of  qnina  to  a  persalt  of  iron  should  so  modify  its 
chemical  properties  as  to  cause  it  to  precipitate  blue 
with  a  ferricyanide. 

LiNiMBNTXTH  S1KAPI8  coMToamrK. — This  is  prac- 
tically a  dilute  solution  of  volatile  oil  of  mustard  in 
spirit,  sufficient  consistency  being  g^Ten  to  the  lini- 
ment by  castor  oil.  Castor  oil  is  not  soluble  in  the 
rectified  spirit  of  the  Pharmacopccia,  but  it  is  worthy 
of  note  that  it  is  rendered  completely  so  by  the 
volatile  oil  and  the  camphor. 

IiiQiK>B  Akkonub  Acbtatib. — The  good  old  for- 
mula with  carbonate  of  ammonia  restored.  Theo- 
retical chemistry  is  not  always  the  best  pharmacy. 

LiQiTOB  BinniTHi  bt  Amkohia  Citbatis.— A 
really  practical  process,  which  cannot  but  succeed  in 
the  most  moderately  careful  hands,  and  deserves  all 
praise  because  it  makes  no  attempt  at  that  ultra- 
purity  of  product  which  is  so  rarely  attained  in 


practice.  The  solution  contains  a  little  nitrate  of 
ammonia.  Had  crystalline  nitrate  of  bismuth,  which 
is  now  made  on  a  commercial  scale,  been  ordered,  the 
formula  would  have  been  still  better. 

LiQUOB  Fbbbi  PBBiriTBATiB.~The  formula  for  this 
prepantion  is  so  essentially  bad  that  it  is  surprising 
how  it  can  have  been  perpetuated.  It  is  the  old 
method  of  Mr.  Ker  and  the  P.D.,  except  that  to 
make  up  for  the  inferior  strength  of  the  nitric  acid  a 
larger  quantity  is  used.  There  is  no  excuse  for  this, 
because  the  excellent  process  of  Professor  Procter 
stands  ready  printed  in  the  pages  of  the  tJ.S.  Phar« 
macopoeia. 

LiQxroR  Fbbbi  Pbbsulfhatis. — This  solution  is 
not  itself  used  as  a  remedy,  but  is  only  employed  iu 
making  other  preparations.  There  is  no  reason, 
therefore,  why  the  following  formula  should  not  be 
substituted  for  that  of  the  Pharmacopoeia.  That  it 
should  be  there  is  the  excellent  reason  that  it  can 
thus  be  made  with  much  greater  certainty,  and  in 
less  than  half  the  time : 

Sulphate  of  Iron  8  ounces. 

Sulphuric  Acid  6  fluid  drachms. 

Chlorate  of  Potash  320  grains. 

Water  q.  s. 

Dissolve  the  sulphate  of  iron  by  heat  in  10  ounces 
of  water,  to  which  the  sulphuric  acid  has  been  added, 
and  then  add  the  chlorate  of  potash  dissolved  in  3 
ounces  of  water.    Cool  and  fllter  the  solution. 

LiQUOB  LiTHUE  Efvebteboekb. — It  is  well  that 
there  are  now  authoritative  formulss  for  this  and  the  two 
other  alkaline  waters.  The  lithia  water  usually  made 
has  been  far  too  weak  to  be  even  usefully  antacid, 
putting  out  of  the  question  its  reputed  solvent  action 
on  the  salts  of  uric  add. 

SoDJB  Cabbonas  bxbiooata. — I  have  elsewhere 
pointed  out  that  this  preparation  could  be  most  ad- 
vautageously  made  by  heating  the  bicarbonate  to 
dull  redness.  Dried  soda  thus  prepared  is  a  sofb» 
perfectly  white  powder,  very  mudi  more  elegant  in 
appearance  than  the  product  of  the  P.B.  process, 
and  is  much  less  troublesome  to  make. 

SODJB  CiTBO-TABTBAS   BPFBBTXBOEKS. — ^A  formula 

for  the  popular  "  Citrate  of  Magnesia,"  containing  no 
magnesia,  nor  the  sugar  which  is  found  in  the  com- 
mercial article. 

SupposiTOBiA. — Cocoa  butter,  which  one  scarcely 
recognises  in  its  new  dress  of  OU  qf  Theohroma,  has 
very  properly  been  ordered  in  the  formulie  for  these 
preparations.  Whether  its  special  properties  are  im- 
proved by  its  being  alloyed  with  lard  and  wax  re« 
mains  to  be  seen. 

Sybufus  Fbbbi  Phobphatis.— The  author  of  the 
formula  for  this  preparation  has  sacrificed  the  per- 
manence of  the  product  to  the  elegance  of  the  che- 
mical reaction  in  the  process.  In  practice  the  whole 
of  the  acetic  acid  cannot  be  washed  out  of  the  moist 
magma  of  phosphate  of  iron;  traces  of  peracetate 
of  iron  soon  form,  and  the  syrup  becomes  coloured 
without  any  apparent  cause.  Let  us  hope  that  in  the 
next  edition  of  the  Pharmaoopoda  earbcnate  of  ioda 
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which  answers  all  the  purpose  of  the  acetate,  will  be 
■ilbetitated  for  it. 

VsQVismm  AvnKOvn  Tabtabati.— If  the  tar- 
trate of  antimonj  were  directed  to  be  rubbed  with 
water  or  glycerine  before  being  mixed  with  the  oint- 
ment, the  danger  of  gritty  particles  of  the  salt 
causing  annoyance  would  be  obviated. 

VnruH  AsAimTii.— Orange  wine  is  of  all  vinous 
liquids  the  one  most  prone  to  further  fermentive 
change,  and  12  per  cent,  of  alcohol  (s=  20-7  per  cent, 
proof  spirit)  is  not  snffident  to  prevent  this.  To 
ensure  its  preservation,  it  must  contain  at  least  30 
per  cent,  of  proof  spirit  This  point  is  of  importance, 
as  two  officinal  wines — Tinum  Ferri  dtrixHs  and 
Vinum  QuinuB — are  now  to  be  made  with  orange 
wine. 

Hasbt  Napdeb  Dbapkb. 

JMUn,  Mag  to. 

BLEMENTARY  WORKS. 

tactical  Chemistry :  with  New  Nomenclature  and 
Notation,  By  Stxtzkson  Macadax,  Ph.D., 
F.E.S.E.,  F.C.S.— W.  and  E.  Chambers. 

Thi  multiplication  of  bad  manuals  of  chemistry  is 
one  of  the  results  of  the  remarkable  development  of 
the  science  during  the  past  few  ^ears.  The  demand 
for  books  in  which  the  modem  views  are  expounded 
has  led  to  the  publication  of  many  crude  and  worth- 
less treatises.  We  are  not  surprised  at  this  result, 
for  the  manufacture  of  shoddy  thrives  when  there  is 
an  exceptional  demand  for  cloth,  but  we  are  surprised 
at  seeing  on  the  title-pages  of  some  of  these  bad 
books  the  names  of  men  from  whom  we  might  fairly 
have  expected  better  things.  One  of  the  latest  offendera 
in  this  respect  is  the  author  of  the  above  work, 
which  has  been  added  to  the  popular  series  of  educa- 
tional books  published  by  the  Messrs.  Chambers. 

We  pity  the  unfortunate  student  whose  course  of 
practi(»l  chemistry  is  regulated  by  this  defective  and 
misleading  treatise.  We  will  not  attempt  to  point 
oat  the  various  errors  and  omissions  which  may  bo 
detected  by  any  practical  chemist  on  a  cursory  ex- 
amination of  the  book.  A  few  examples  must  suffice. 
We  will  take  these  fiom  the  single  section  treating 
of  the  reactions  of  lead. 

Ten  reactions  are  given,  of  which,  five  are  &ulty 
either  by  gross  omission  or  by  actual  misstatement. 
Tlius,  we  are  informed  that  hydrosulphuric  acid  oc- 
casions a  predpitate  which  in  acid  solutions  is  at  first 
red.  In  truth,  however,  this  red  precipitate  is  ob- 
tained when  the  acid  happens  to  be  hydrochloric  acid, 
but  not  when  it  is  nitric  or  acetic  acid.  No  mention 
is  made  of  the  solubility  of  chloride  of  lead  lu  hot 
water,  though  tMs  is  one  of  its  most  marked  charac- 
ters. Potash,  we  are  told,  gives  a  precipitate  in  so- 
Intions  of  lead  which  is  ineoMle  in  excess.  It  is 
eoluhle.  The  reaction  with  sulphuric  acid  is  given 
almost  as  it  should  be  ;  still,  we  do  not  know  why  the 
precipitate  formed  is  said  to  be  difficulty  soluble  in 
excess  of  potash.  In  another  part  of  the  book  (p.  75) 
we  are  told  that  the  sulphate  is  insoluble  in  potash, 
lodide^of  lead  is  said  to  be  soluble  in  large  excess  of 
water.    It  must  be  a  very  large  excess,  indeed. 


We  cannot  speak  favonrably  of  the  style  of  the  , 
book.  There  is  an  unnecessary  straining  after  sy- 
nonyms, the  most  absurd  manifestation  of  which 
b  to  be  found  in  the  direction  heading  the  re- 
actions of  each  substance.  Here  we  have  an 
almost  regular  alternation  of  the  words  "  used"  and 
"  employed."  The  following  sentence  may  serve  as 
an  illustration  of  the  slip-shod  style  into  which  .the 
author  very  fi^quently  ftlls : 

**  The  meted  silver  b  the  well-known  white  metal, 
and  may  be  dissolved  in  nitric  acid,  HNO),  diluted 
with  water,  and  heat  applied  in  a  test-tube." 

At  page  135  we  find  the  following  passage :  "  Where 
the  operator  has  reason  to  believe  that  the  substance 
under  examination  is.  of  a  complex  nature,  and  con- 
tains more  than  one  metallic"  (this  limited  expression 
is  the  author's)  "and  acid,  or  more  than  one  metal, 
he  must  consult  one  of  the  larger  treatises  on  Prac- 
tical Chemistiy,  such  as  Fresenius's  'Qualitative 
Analysis.' "  In  the  foregoing  we  most  heartily  con- 
cur, but  would  suggest  that  perhaps  it  would  be 
better  to  employ  the  larger  treatise  from  the  first. 
Among  the  omissions  of  the  book  we  notice  suboxide  * 
of  copper  and  sulphurous  add. 

Inorganic  Chemistry,  By  the  late  Obobgs  Wixsov, 
M.D.,  F.B.S.E.  Revised  and  enlarged  bv  Dr. 
Stbvenbon  Maoasaic.  With  New  Notation- — 
Chambers. 

The  first  edition  of  this  work  is  so  well  known  that 
our  duty  is  confined  to  noticing  the  revision  and 
enlargement.  In  his  attempt  to  modernise  Dr. 
Wilson's  exposition,  the  editor  has  betrayed  his  own 
ignorance  of  some  of  the  fundamental  doctrines  of 
modem  chemists.  Altogether,  the  new  matter  for 
which  Dr.  Macadam  is  answerable  is  quite  on  a  par 
with  his  independent  work  on  Practical  Chemistry. 

We  regret  that  Chemistry  should  be  the  weak  point 
in  *  Chambers's  Educational  Course,'  for  the  books  of 
this  series  are  widely  circulated. 

Chemical  Notes  for  the  Lecture  Moom.  Special^ 
arranged  for  the  London  UwivereUy  Matriculation 
Pass,  By  Dr.  Wood,  F.C.8.— London ;  W.  H. 
Warr  and  Co. 

This  little  book  of  96  pages  ''is  in  nowise  intended 
to  supersede  the  excellent  w<M*ks  of  Miller,  Rosooe, 
and  others."  It  consists  of  notes  orig^inally  drawn  up 
for  the  use  of  Dr.  Wood's  laboratory  pupils  and 
private  classes,  then  printed  to  accompany  a  course  of 
lectures  delivered  before  the  pupils  of  Brighton 
College,  and  finally  published  "  in  the  hope  of  their 
proving  useful  to  students  preparing  for  the  London 
University  matriculation,  the  military  and  other 
examinations."  Such  is  the  account  given  of  this 
work  by  the  author  in  his  preface. 

We  are  sorry  that  Dr.  Wood  could  not  renst  the 
temptation  to  print  and  publish ;  for  whatever  use  his 
pupils  might  have  made  of  these  notes,  we  cannot  help 
thinking  that  they  ought  to  have  been  "  hushed  up 
among  his  friends."  The  author's  vain  hope  of  their 
proving  useful  to  students  preparing  for  the  London 
University  matriculation  does  not  justify  their  public 
exposure.     A  book  ob^ously  intended  to  facilitate 
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crunming  could  not  be  viewed  with  much  respect, 
even  if  it  were  Bkilfdlly  compiled.  Dr.  Wood's 
'Chemical  Notes'  is  such  a  book  badly  compiled. 
In  fact,  it  ought  not  to  be  spoken  of  as  a  compilation, 
for  it  may  be  more  correctly  described  as  a  jumble. 
Here  are  a  few  elegant  extracts  from  this  work  : 

'*When  kettles  are  quite  filled  with  water  and 
placed  on  a  fire,  the  water  frequently  overflows,  which 
is  dae  to  the  fkct  that  the  water  expands  more  than 
the  kettle.  Cowpetuating  peitdulim*,  etc,,  are  er- 
amplee  of  this." 

"  Evaporation  is  a  term  applied  to  liquids  only.  It 
is  the  conversion  of  liqaid  into  vapour  without  the 
formation  of  bubbles,  the  vapour  being  allowed  to 
escape  freely  into  air;  e.a,.  Drying  wet  clothes  by 
the  fire." 

"  Oases  unite  chemically  by  measure  as  well  as  by 
weight ;  solids  and  liquids  unite  ontg  by  weight.** 

"Charcoal  has  been  known  fh)m  very  early  ages." 

We  wonder  whether  matriculaticni  students  will 
find  this  sort  of  information  useful. 

The  author  adopts  Professor  Roscoe'snomenclatnze, 
and  speaks  of  silver  nitrate,  barium  sulphate,  sodiun 
carbonate,  etc ;  but  on  psge  46  we  find  these  names 
standing  beside  such  names  as  Ume  carbonate  and 
lime  sulphate.  Again,  on  page  76  we  meet  with  the 
names  lime  phosphate  and  eoMmm  sulphate  in  one 
sentence.  Dr.  Wood,  speaking  of  the  recent  changes 
in  nomenclature,  says  "  it  is  difficult  to  give  rules  to 
meet  the  peculiarities  of  each  writer."  We  fear  that 
it  would  be  impossible  to  give  rules  that  would  meet 
his  own  peculiarities. 

There  are  many  glaring  contraiUctions  in  this  book, 
many  misstatements,  and  innumerable  absurdities. 
The  reactions  are  generally  correctly  represented. 
There  is,  however,  an  equation  on  page  42  that  is 
not  likely  to  prove  useful  to  the  matriculation 
student.  This  is  supposed  to  represent  the  action  of 
potassium  upon  water : 

Ki  +  HxO  =  K»0  +  H». 
In  a  work  which  attempts  to  explain  the  principles 
of  modern  chemistry  potassic  hydrate  ought  not  to 
have  been  lost  sight  of  in  this  familiar  reaction.  Dr. 
Wood,  however,  tells  us  distinctly  that  ihe  potassium 
removes  the  oxygen  from  water,  ''forming  potassium 
oxide  (KiO),  the  H  being  liberated." 

We  are  glad  that  this  book  is  not  intended  to 
■upeMede  the  works  of  Miller,  Bosooe,  and  others. 

ROYAL  SOCIETY  OF  EDINBURGH. 

At  one  of  the  later  meetings  of  this  Sodety  your 
correspondent  made  a  preliminary  communication,  on 
behalf  of  Mr.  Dewar  and  himself,  respecting  an  in- 
vestigation On  Meeonio  Acid.  The  following  is 
an  abstract  of  the  paper. 

A  general  review  of  the  salts  and  ethers  of  meconic 
acid  seems  to  show  that  this  acid  is  not  tribasic,  as 
is  usually  supposed,  but  dibasic,  though  triatomic. 
This  induced  the  authors  to  study  the  action  on 
meconic  acid  of  hydriodio  acid  and  of  pentachloride 
pf  phosphoms,  reagents  which,  in  other  cases,  have 


served  to  distinguish  the  alcoholic  from  the  acid 
hydroxyls.  Some  experiments  on  the  action  of  hy- 
driodic  acid  of  constant  boiling-point  on  meconic 
acid  were  made  in  this  laboratory  some  years  ag^, 
and  only  showed  that  the  first  step  in  the  reaction 
consists  in  the  elimination  of  CO2,  and  that  the  co- 
menic  acid  formed  is  then  reduced;  they  did  not 
otherwise  lead  to  any  definite  results.  The  authors^ 
therefore,  this  time  tried,  the  action  of  perfectly 
saturated  hydriodic  acid  on  ready-made  comenic  acid, 
without,  however,  obtaining  satisfactory  results. 
When  the  substances  were  heated  to  upwards  of  200° 
C.  in  a  sealed  tube,  iodine  was  liberated,  but  the 
greater  part  of  the  comenic  acid  changed  into  char- 
coaL  The  action  of  pentachloride  of  phosphorus  is 
more  definite.  If  one  molecule  of  perfectly  dry 
meconic  acid  and  three  molecules  of  the  pentachloride 
are  heated  together,  by  means  of  an  oil-bath,  to  100'' 
C,  there  is  a  violent  reaction,  oxychloride  of  phos- 
phorus distilling  over  and  hydrochloric  add  being 
evolved. 

The  residue  in  the  retort  was  freed  as  much 
as  possible  from  oxychloride  by  keeping  it  for  some 
hours  at  130°  C.  in  a  current  of  dry  carbonic  an- 
hydride. There  is  very  little  carbonic  anhydride 
formed  in  the  reaction,  as  was  shown  by  a  special 
experiment,  in  which  4  grm.  of  the  acid  were  em- 
ployed. This  experiment  was  made  in  a  current  of 
dry  hydrogen,  and  the  amount  of  carbonic  anhydride 
formed  estimated  by  absoption  in  a  soda-lime  tube. 
It  amounted  to  about  i-4oth  of  a  molecule  for  every 
molecule  of  meconic  acid  used.  The  authors  did  not 
succeed  in  freeing  the  product  of  the  reaction  com- 
pletely from  oxychloride  of  phosphorus,  and  conse- 
quently an  analysis  could  not  be  expected  to  give 
exact  resulte;  yet  they  made  several  determina- 
tions of  C,  H  and  CI,  andbbtained  numbers  which 
came  near  enough  to  those  required  by  the  for- 
mula C7HO4CI3  to  show  that  it  was  a  substence 
of  the  composition  of  terohloride  of  meconyl  which 
had  been  formed.  The  terchloride  of  meconyl  thus 
obtained  is  an  intensely  red  semi-solid  mass,  not 
volatile  without  decomposition.  When  treated  with 
water  it  is  readily  decomposed  with  evolution  of  car- 
bonic anhydride  and  the  formation  of  a  dark  brown 
but  dear  solution.  The  authors  made  many  attempte 
to  prepare  definite  salts  of  the  add  formed  in  this 
reaction,  but  without  success.  When  the  brown  so- 
lution was  thrown  upon  a  dialyser  the  hydrochloric 
acid,  in  the  course  of  a  few  days,  completely  diflbsed 
out,  leaving  a  liquid  which  did  not  give  a  precipitate 
with  nitrate  of  silver,  but  which  still  contidned 
chemically  combined  chlorine. 

When  eomenie  acid  was  treated  with  pentachloride 
of  phosphorus,  a  reaction  similar  to  that  observed  in 
the  case  of  meconic  acid  took  place,  but  the  chloride 
formed  proved  still  more  inh«ctable  than  the  one 
derived  from  meconic  acid. 

As  in  pyromeeonie  acid  the  common  nudeus  of 
the  gproup  presenta  itself  in  its  simplest  form,  a 
knowledge  of  the  structure  of  this  substance  would 
throw  great  light  upon  that  of  ito  two  congeners. 
If  we  consider  the  difficulty  with  which  pyromeoonic 
add  fonps  metallic  derivatives,  we  com^  to  the  con* 


144 


THE  LABORATORY. 


[VoU  I,  M&7 15, 1867. 


dasion  that  it  can  hardly  be  called  an  acid  at  all,  and 
are  led  to  think  that  it  belongs  to  the  same  class  of 
compounds  as  pyrogallic  acid.  In  fact,  comparing 
the  formulaj  of  the  two  bodies,  they  appear  to  be 
members  of  the  same  homologoos  series.  As,  now» 
pyrogallic  acid  is  known  to  be  trihydroxyl-benzol, 
pyromeconic  acid'maybe  regarded  as  the  corresponding 
derivative  firom  the  hydrocarbon  C5H4.  The  authors 
tried  the  action  of  pentachloride  of  phosphorus  on 
the  small  quantity  of  pyromeconic  acid  they  had  at 
their  disposal,  expecting  to  obtain  a  chloro-snbstitu- 
tion  product  of  that  hydrocarbon.  When  pyromeconic 
acid  was  heated  to  200**  C.  along  with  oxychloride 
and  pentachloride  of  phosphorus,  and  the  resulting 
mixture  treated  with  water,  a  brown  liquid  separated 
out,  which,  on  distillation,  yielded  a  colourless  oil, 
boiling  above  200°  C.  This  oil  did  not  fume  in  air, 
and  remained  in  water  without  dissolving  for  days. 
The  analyses,  however,  did  not  bear  out  the  authors' 
anticipation,  the  numbers  agreeing  very  well  with 
the  formula  C10H5CI9O,  (2C5H4O3  --  3HO  +  9CI). 

Unfortunately,  pyromeconic  acid  is  a  substance 
which  it  is  difficult  to  procure  in  any  quantity.  In 
the  experiments  of  the  authors  meconic  acid  did  not 
yield  more  than  i  per  cent,  of  its  weight  of  pyro- 
mecomic  acid.  Until  a  more  remunerative  process 
fbr  the  preparation  of  this  compound  is  discovered  it 
must  remain  an  open  question  whether  it  is  a  lower 
bomologue  of  pyrogallic  acid. 

At  the  same  meeting  Dr.  A.  Crum  Brown  read  a 
paper,  supplementary  to  a  previous  communication. 
On  the  Action  of  Ammonia  on  Diehloracetone,  The 
following  is  a  r^m^of  the  results : — If  dfchloracetone 
is  treated  with  dry  ammonia,  the  two  substances  com- 
bing, forming  a  crystalline  compound  of  the  com- 
position Cj^CUO  +  2NH3,  which  is  stable  in  an 
atmosphere  of  ammonia  only,  but  breaks  up  imme- 
diately when  brought  into  contact  with  air  or  water. 

W,  DiTTHAS. 
Vnipinlty  Latornteryt  Biinhirgh. 


ABSTRACTS  OF  FOREIGN  PAPERS. 

BY   HENRY  WATTSy  B.A.,   F.R.S., 
AND  B.  J.  MILLS«  D.8C. 

On  ioms  Compomnds  of  Silieon,  and  on  the  Analog 
of  that  JBlement  to  Carbon,  By  C.  Fbudsl  and 
A.  Ladbkbitbg.* 

W5hler  and  Buff,t  by  passing  chlorhydric  acid  gas 
over  crystallised  silicon  heated  to  a  temperature  below 
redness,  obtained  a  very  volatile,  inflammable  liquid,  to 
which  they  assigned  the  formula  Si3ClioH4  (Si 2=28). 
It  was  not,  however,  obtained  quite  pure,  being  con- 
taminated with  a  certain  quantity  of  silicic  tetrachlo- 
ride formed  at  the  same  time. 

The  authors  of  the  present  communication  have 
succeeded,  by  a  series  of  fractional  distiUations,  in 
obtaining  this  volatile  liquid  quite  pure,  and  have 
ahown  that  it  has  the  composition  of  nUeio  hydrO" 
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trichloride,  SiHCl|.  This  result  was  obtained  both 
by  analysis  and  by  a  determination  of  the  vapour- 
density,  which  was  found  to  be  4*64,  the  calculated 
value  being  4*69. 

Silicic  hydro-trichloride  boils  at  34*^  (the  crude 
product  obtained  by  Wohler  and  Buff  boiled  at  42^,  . 
and  in  other  respects  exhibits  all  the  properties 
described  by  its  discoverers.  Its  vapour  mixed  with 
air  detonates  in  contact  with  a  burning  body,  pro- 
ducing a  white  smoke  of  silica.  Water  decomposes 
it  instantly,  forming  a  white  oxygenated  product, 
probably  eilieic  hydro-trioxide,  SiiH^Oj,  which  is 
further  decomposed  by  prolonged  contact  with  water, 
with  evolution  of  hydrogen  and  fbrmatiion  of  dlica. 
Chlorine,  at  ordinary  temperatures,  decomposes  the 
inflammable  silico-hydric  chloride,  converting  it  into 
tetrachloride ;  and  conversely  the  tetrachloride  is  par- 
tially decomposed  at  a  red  heat  by  nascent  htfdrogen, 
yielding  a  small  quantity  of  the  inflammable  chloride. 
Bromine  does  not  act  upon  the  inflammable  chloride 
at  ordinary  temperatures;  but  the  mixture^  if  heated 
to  100^  in  a  closed  vessel,  becomes  decolorised,  doubt- 
less yielding  the  bromo-triehloride,  SlBrCl). 

SiUoio  hfdro4riaxethide,  SiC6Hi60,=|^g  ^'"  \  O, 
=  Si  •<  /n.  V  Q\  • — ^This  compound  is  formed  by  drop- 
ping absolute  alcohol  on  silicic  hydro-trichloride. 
Large  quantities  of  chlorhydric  acid  are  evolved,  and 
on  submitting  the  product  to  factional  distillation 
the  hydro-trioxethide  passes  over  between  134®  and 
137,**  and  tetrethylic  silicate  (silicic  ether)  at  165®. 

Silicic  hydro-trioxethide  is  a  limpid  liquid,  having 
an  agreeable  odour  like  that  of  silicic  ether,  insoluble 
in  water,  but  gradually  decomposed  by  contact  with 
moisture.  It  resembles  silicic  ether  in  most  respects, 
but  is  distinguished  by  the  greater  inflammability 
of  its  vapour,  and  bv  its  property  of  giving  off  hydro- 
gen when  mixed  with  alcoholic  ammonia.  When  a 
piece  of  sodium  is  thrown  into  it,  a  small  quantity  of 
hydrogen  is  first  evolved  (due,  probably,  to  the  action 
of  the  sodium  on  a  small  quantity  of  alcohol  formed 
by  the  decomposition  of  the  ether  by  moisture),  and 
on  gently  heating  the  liquid  after  this  action  has 
oeaseid,  a  gas  is  evolved,  consisting  of  pure  HUeiuretted 
hffdrogen. 

When  the  sHiduetted  hydrogen  thus  obtained  is 
deeomposed  by  aqueous  potash  in  a  tube  standing 
over  mercury,  silica  is  formed,  and  a  volume  of  pure 
hydrogen  is  set  free,  equal  to  four  times  that  of  the 
original  gas,  showing  that  the  silicinretted  hydrogen 
consists  of  silicic  tetrahydride,  SIH^. 

The  formation  of  dliciuretted  hydrogen  by  the 
action  of  sodium  on  the  hydro-trioxethide  is  attended 
with  that  of  tetrethylic  silicate,  according  to  the 
equation — 

4SiH(CiHjO),  =  SiH4  -h  3Si(C»H50)4j 
the  sodium  retains  its  lustre,  and  appears  to  act  merely 
by  contact. 

Silicinretted  hydrogen,  obtained  as  above,  does  not 
take  fire  spontaneously  in  the  air  under  the  ordinary 
pressure;  but  on  passing  a  bubble  of  air  into  the 
rarefied  gas  standing  over  mercury,  it  takes  fire  an4 
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yields  a  deposit  of  brown  amorphous  sUioon  mixed 
vritb  silica.  This  may  explain  why  the  impure  gas 
mixed  with  hydrogen  is  more  inflammable  than  pare 
silidmretted  hydrogen.  In  this  respect,  also,  silicia- 
retted  hydrogen  Imats  some  resemblance  to  phospho- 
retted  hydrogen. 

The  compounds  above  described  are  analogous  in 
composition  to  certain  organic  compounds  of  the 
formic  series,  and  may,  in  fact,  be  derived  therefrom 
by  simple  substitution  of  silicon  for  carbon.  Thus, 
the  hydrochloride,  SiHCl},  is  analogous  to  chloroform, 
CUCI3;  the  ether,  SiH(CzHsO)3,  to  the  tribasic 
formic  ether,  CH(CzH50)|,  discovered  by  Williamson 
and  Eay ;  siliciuretted  hvdrogen,  SiH4,  to  marsh  gas, 
CH4;  and  the  body,  StxHiOj,  to  the  hypothetical 
formic  anhydride,  CiHzOs.  These  silicic,  compounds 
might  therefore  be  designated  as  nUci-ehloroform, 
irihano  riUoifomUc  ither,  tiUcoformic  anhydride,  etc. 
Their  composition  exhibits  in  a  striking  manner  the 
analogy  existing  between  silicon  and  carbon,  and 
affords  a  fhrther  proof  of  the  tetratomieity  of  silicon. 

Action  of  Reducing  AgenU  on  'Nitric  Aoid  and 
Nitrate*,    Sy  A.  Txbbeil.^^ 

The  author's  experiments  show  that — 
I.  In  presence  of  nascent  hydrogen  and  other  re- 
ducing agents,  nitric  acid  and  nitrates  are  converted 
into  nitrous  acid  and  nitrites,  previous  to  passing  into 
the  state  of  ammontacal  salts. 

3.  The  'solutions  resulting  from  this  intermediate 
reduction  decolorise  permanganate  of  potassium ;  and, 
consequently,  the  presence  of  nitric  acid  and  nitrates 
may  become  a  source  of  serious  error  in  the  estima- 
tion of  iron  by  means  of  a  permanganate.  Chlorates, 
on  the  other  hand,  do  not  interfere  with  the  deter- 
minatioii. 

3.  The  reaction  just  indicated  affords  a  very  deli- 
cate test  for  nitric  acid  and  nitrates.  Waters  con- 
taining traces  of  nitrates  decolorise  a  weiUc  solu- 
tion of  permangate,  when  they  are  acidulated  with 
sulphuric  acid  and  left  in  contact  with  sine. 

4.  Permanganate  of  potassium  completely  absorbs 
nitric  oxide,  and  converts  it  into  nitric  acid;  it  like- 
wise converts  nitrous  acid  and  nitric  peroxide  into 
nitric  acid,  but  has  no  action  on  nitrons  oxide. 

On  tome  Batio  Sutphatet  ofAUtndmunL    By 

H.  DSBBAT.f 

Zinc  and  calcic  carbonate  decompose  a  solution  of 
alum  or  alumintc  ^sulphate,  forming  insoluble  basic 
salts ;  the  action  of  zinc  on  aluminic  sulphate  has, 
indeed,  been  recommended  by  the  author  as  a  means 
of  separating  alumina  from  glucina,  which,  under 
similar  circumstances,  forms  a  very  soluble  basic  salt. 

a.  A  hatie  potasiio-aluminio  eulphate, 
xiMxO  .80  )  f  ■9''^*^»  ^"ving  the  nme  composition 

as  loBwigite,  and  differing  from  alunite  only  by  con- 
taining 3  at.  water  in  addition,  is  produced,  with  evo- 
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lution  of  hydrogen,  by  the  action  of  zinc  on  a  solution 
of  common  alum.  The  action  is  slow,  even  in  a  warm 
solution,  unless  assisted  by  placing  the  zinc  in  con- 
tact with  lead  or  platinum.  By  operating  in  a 
platinum  capsule  at  100°,  the^basic  salt  is  readily 
obtained  as  a  crystalline  precipitate.  Like  alunite 
and  IcBwigite,  it  is  nearly  insoluble  in  nitric  and  in 
chlorhydric  acids,  and  can  only  be  attacked  by  sul- 
phuric acid  diluted  with  an  eqiul  bulk  of  water.  It 
gives  off  nearly  all  its  water  at  a  low  red  heat,  and 
the  residue,  heated  to  bright  redness,  is  resolved  into 
sulphuric  anhydride,  alumina,  and  potassic  sulphate. 

p.  TetrabctneaUminic  sulphate,  ^k\xOi,^^Oi.^611x09  ' 
is  produced  by  digesting  finely  divided  calcic  car- 
bonate for  several  days  in  a  cold  solution  of  alum  in 
excess.  It  is  perceptibly  crystalline,  and  very  soluble 
in  dilute  acids,  even  in  warm  acetic  acid,  .a  character 
by  which  it  is  distinguished  from  the  preceding  salt. 

The  same  salt  is  likewise  produced  by  the  action  of 
zinc  on  a  cold  solution  of  aluminic  sulphate.  The 
action  is  very  slow,  even  in  a  platinum  dish,  but 
after  a  week  a  transparent  jelly  is  obtained,  which, 
when  separated)  by  washing,  from  zinc  and  excess  of 
aluminic  sulphate,  and  dried  over  oil  of  vitriol,  solidi- 
fies to  small  transparent  masses,  having  a  vitreous 
fracture,  and  exhibiting  the  same  composition  as  the 
product  last  described,  notwithstanding  the  differ- 
ence of  physical  character. 

y.  A  pentaiasie  aluminic  eulphate, 
5AJUO1.3SO3.30HXO,  is  obtained  by  gently  boiling  a 
solution  of  aluminic  sulphate  in  excess,  with  zinc  in  a 
platinum  dish.  A  granular  precipitate  is  thus  formed, 
easy  to  wash  and  soluble  in  dilute  acids ;  it  gives  off 
its  water  at  loo^ 

On  Peeudomorphine.    By  0.  HxsSB.* 

The  author  has  submitted  pseudomorphine  to  a 
careful  re-examination.  He  prepares  it  by  the  fol- 
lowing process:— The  ordinary  purified  mixture  of 
hydrochlorates  of  morphine,  codeine,  etc.,  is  dissolved 
in  alcohol,  and  mixed  with  a  small  quantity  of 
alcoholic  ammonia,  whereby  the  morphine  is  pre- 
cipitated, but  pseudomorphine  remains  in  solution. 
After  filtration  the  liquid  is  slightly  supersaturated 
with  hydrochloric  acid,  the  alconol  distilled  off,  and 
the  residual  solution  filtered  through  charcoal;  on 
neutralisation  with  dilute  ammonia  a  voluniinous 
precipitate  is  thrown  down,  principally  consisting  of 
pseudomorphine.  This  is  well  washed  with  water, 
dissolvedin  acetic  acid,  and  filtered.  The  filtrate  is 
mixed  with  such  an  amount  of  dilute  ammonia  that 
it  still  fidntly  reddens  blue  litmus  paper ;  the  pre- 
cipitated pseudomorphine  is  then  converted  into 
hydrochlorate,  which  salt  must  be  purified  by  several 
crystallisations  from  water.  The  hydrochlorate,  on 
admixture  with  ammonia,  then  yields  the  pure  alka- 
loid. Ordinary  opiums  contain  about  coa  per  cent. 
Thus  prepared,  pseudomorphine  is  a  white  crystalline 
substance,  acquiring  a  silky  lustre  when  moistened 
with  water,  or  almost  any  aqueous  solution.  ^  After 
continued  desiccation  it  has  only  a  dead  white  ap-  j 

^^^^-^ 
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pearance,  and  ultimately  becomes  bomy  and  tranf- 
parent.  Pseodomorpbino  is  insoluble  in  water, 
alcobol,  etber,  cbloroform,  carbonic  disnlpbide,  dilate 
snlpborio  add,  and  sodic  carbonate ;  bnt  it  dissolves 
readily  in  aqneoas  solutions  of  potash,  soda,  and  lime. 
Aqueous  ammonia  takes  up  bnt  a  small  quantity; 
alcoholic  ammonia  easily  dissolves  it.  Pseudomor- 
pbine  has  no  basic  reaction.  It  g^ves  an  olive-g^een 
colonr  with  sulphuric  acid,  an  intense  orange-red 
with  nitric  acid,  and  a  blue  with  ferric  chloride. 
Both  the  free  substance  and  its  salts  are  tasteless. 
When  pseudomorphine  is  dried  at  iao°  it  has  the 
oomposition — 

C17H19NO4 

(differing  from  morphine  only  by  containing  one  ad- 
ditional proportion  of  oxygen),  but^  if  dried  in  tar,  it 
has  approximately  the  formula— 

C17H19KO4  +  Aq. 

It  appears  to  be  identical  with  the  oxymorpbine  of 
Schutzenberger. 

The  salts  of  pseudomorphine  are  either  prepared 
from  the  hydrochlorate  by  double  decomposition  or 
by  the  direct  action  of  an  acid  on  the  free  alkaloid ; 
which  of  the  two  methods  is  selected  depends  on  the 
■olubOity  of  the  salt  produced.    The  hydrochlorate— 

C17H19NO4,  HCl  +  Aq. 
is^  a  crystalline,  white  powder,  insoluble  in  alcohol  or 
dilute  sulphuric  add.  It  dissolves  in  seventy  parts  of 
water  at  20^    The  platinum  salt— 

Ci7Hf9N04,  HPtCl|» 
is  yellow,  amorphous,  and  slightly  soluble  in  hydro- 
chlorifi  acid.    The  sulphate — 

2C17H19NO4,  HXSO4  +  6Aq. 
crystallises  in  small,  white  laminss,  very  similar  to 
gypsum.  433  parts  of  water,  at  30,°  onlv  dissolve 
one  part  of  the  crystallised  salt,  which  is  also  insolu- 
ble in  alcohol  and  ether.  The  sulphate  reddens 
litmus.    The  oxalate— 

3Ci7Hi9N04,  HZC1O4  -f  6Aq., 

which  crystallises  in  very  minute  prisms,  dissolves 
only  in  1940  parts  of  water  at  30^  and  has  likewise 
an  acid  reaction.  Hesse  has  also  qualitatively  ex- 
amined  the  tartrate,  nitrate,  chromate,  iodide,  auro- 
chloride,  and  mercuro-chloride ;  they  possess  precisely 
the  characters  which  such  derivatives  of  a  sparingly 
soluble,  colourless  alkaloid  might  be  expected  to 
exhibit. 

On  Sulphobeimde,  By  B.  Otto  and  H.  OsTBOP.f 
The  authors  have  made  a  somewhat  minute  inquiry 
as  to  the  accuracy  of  the  results  obtained  by  Qericket 
when  investigating  sulphobenzide.  After  recapitu- 
lating the  most  important  published  statements  of 
that  chemist*  they  give  an  account  (i)  of  the  action 
of  chlorine  on  sulphobenzide  at  an  elevated  tempera- 
ture and  in  diffuse  light.  At  the  ordinary  tem- 
perature sulphobenzide  readily  absorbs  either  dry  or 
moist  chlorine;  at  or  above  the  melting-point  (130° — 
130*')  the  action  proceeds  more  speedily,and  a  yellow  oil 
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g^dually  distils  away  in  the  stream  of  gas.  Tins  oil, 
which  contained  much  free  chlorine  and  hydric  chloride, 
was  submitted  to  fractional  distillation.  From  the 
distillate  under  150^  a  quantity  of  a  substance  boiling 
at  134^^-136*'  was  separated  by  the  same  process ;  it 
proved  to  be  pure  monochlorobenaol,  identical  with 
that  obtained  directly  ftt)m  benzol  itself.  The  por- 
tion boiling  above  150°  yielded  a  very  large  frraction 
between  330*'  and  250''.  This  had  the  characteristic 
smell  of  snlphobenzolous  chloride ;  and  that  it  really 
consisted  of  the  body  thus  indicated  was  shown  by 
treatment  with  alcoholic  potash  and  analysis  of  the 
potassium-salt  (potassic  sulphobenzolate)  so  produced. 
Finally,  the  residue  in  the  retort  was  carlMuaoeous, 
and  doubtless  produced  by  the  decomposition  of  the 
chloride  just  referred  to.  Under  the  circumstances 
spedfied  the  following  equation  represents  the  reao« 
tion  which  takes  place : 

(C6H5)2SOi  +  Cl»  =  C6H5CI  +  C6HjClS0i. 

The  action  of  chlorine  is  therefore  perfectly  analo- 
gous to  the  action  of  phosphoric  chloride,  as  pre- 
viously described  by  Otto : 
(C6Hs)iS0i  +  PCls^CdHjCl  ■hC6H5ClSOi  +  PClj.« 

The  authors  then  describe  (3)  the  action  of  dry 
chlorine  on  sulphobenzide  in  direct  sunlight  and  at 
the  ordinary  temperature.  There  is  an  energetic 
attack,  accompanied  with  a  dedded  rise  of  tempera- 
ture; the  sides  of  the  retort  and  recdver  are 
gradually  covered  with  a  coating  of  crystals,  which 
increases  as  the  current  of  gas  continues.  The 
operation  is  terminated  when  dilorine  is  no  longer 
absorbed;  and  the  crystals  (b)  are  then  separated 
friom  the  accompanving  ydlow  oil  (a)  by  filtration 
through  asbestos.  (▲),  after  drying  over  oil  of  vitriol 
and  potash,  yielded  unsatisfactory  analytical  resulti, 
showing,  however,  that  the  oil  was  not  a  homogeneous 
substance ;  that  it  probably  contained  a  small  quantity 
of  sulphobenzide,  and  that  sulphuric  dioxide  had 
been  expdled  by  the  chlorine.  This  last  conclusion 
was  verified  by  passing  the  gas  which  escaped  ah- 
sorptien  through  a  Wolffe's  bottle  containing  water ; 
sulphurous  acid  was  thus  readily  detected  in  the  first 
part  of  the  process.  The  crystals  (b)  were  washed 
with  a  little  ether,  pressed  between  paper,  crystallised 
twice  from  hot  absolute  alcohol,  and  then  analysed. 
The  numbers  obtained  corresponded  to  the  formula— 
C6H5CI7. 

They  axe  insoluble  in  water,  and  very  little  soluble  in 
cold  or  hot  ether,  but  dissolve  in  a  large  amount  of 
hot  alcohol.  From  the  last-named  solvent  they 
separate  in  small,  white  quadratic  prisms,  having  the 
lustre  of  glass;  their  fuuon-point  is  355° — 35 7**  (un- 
corrected) and  they  can  be  sublimed  without  deoompo- 
sition.  Alcoholic  potash  attacks  tins  substancci  with 
formation  of  potasdc  chloride. 

The  authors  propose  to  account  for  the  formation 
of  the  compound  last  mentioned  by  supposing  suc- 
cessive molecules  of  chlorine  to  attach  themselves  to 
the  monochlorobenzol  first  formed ;  and  also  by  the 
replacement  of  sulphuryl  in  sulphobenzolic  chloride 
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by  an  eqmvalent  quantity  of  chlorine,  fbllowed  by 
farther  molecnlar  addition  of  the  same  element. 
They  believe  the  oil  (a)  to  consist,  on  the  other  hand, 
of  a  mixture  of  chlorinated  deriirativeB,  into  which 
the  chlorine  has  entered  by  way  of  snbstitation. 
The  marked  difference  between  the  above  results  and 
those  of  Gericke  is  alluded  to  with  considerable 
emphasis. 

By  the  action  of  alcoholic  potash  on  (▲)  in  the 
usoal  manner,  certain  new  chlorine  derivatives  of 
benzol  (3)  were  obtained.  The  first  of  these,  tetra- 
ehlorohemol,  boils  at  250° — 260°,  and,  when  perfectly 
pure,  melts  at  33^.  It  crystallises  from  its  saturated 
alcoholic  solution  in  smidl  white  needles;  from  a 
more  dilute  solution  it  separates  in  prisms,  grouped 
roand  a  point.  Tetrachlorob^zol  is  soluble  in  alco* 
hoi,  ether,  and  benzol,  but  not  in  water ;  its  odoar 
resembles  that  of  the  dog-rose.  As  thus  prepared,  it 
is  evidently  not  identical  with  the  substance  described 
nnder  the  same  name  by  Jungfleisch,*  which  is  said 
to  fuse  at  139^  Pentachlorohenzol  accompanied  the 
potassio  chloride  which  had  separated  out  from  the 
original  alcoholic  mixture,  and  which  had  been 
washed  with  cold  absolute  alcohol.  It  was  extracted 
from  the  chloride  by  means  of  hot  absolute  alcohol, 
and  purified  by  two  crystallisations.  Some  of  the 
same  substance  was  found  in  the  retort  from  which 
tetrachlorobenzol  had  been  distilled.  It  forms  fine 
colourless  needles,  an  inch  long,  which  are  destitute 
of  smell,  and  have  a  silky  lustre.  Alcohol  and  ether, 
on  heating,  easily  dissolve  pentachlorobenzol ;  if  cold, 
they  scarcely  afiect  it.  The  compound  becomes 
pastv  at  about  170**,  and  melts  completely  at  215® — 
220  .  A  body  having  the  same  composition,  but 
fusing  at  69%  has  also  been  described  by  Jungfleisch. 
Indeed,  the  mother-liquor  from  which  the  preceding 
pentachlorobenzol  had  been  procured,  appeared  to 
contain  an  isomer  of  lower  fusion-point  (79^—85°) 
and  more  readily  soluble. 

Action  of  Ditulphide  'of  Chlorine  on  MetaU  and 
Metallic  Sulphides,    By  £.  BAtTDBiMONT.f 

Bespecting  the  action  of  metalUe  aniimony  on  di- 
sulphide  of  chlorine,  the  author  confirms  the  result 
above  described  by  M.  Chevrier. 

Antimowiout  etUphide  is  also  strongly  acted  upon 
by  disulplude  of  chlorine,  thus — 

sClxS*  +  SbxS,  =  2SbCl|  4-  S9. 

Orpiment,  AS2S3,  is  still  more  energetically  at- 
tacked, yielding  precisely  similar  products. 

Tin,  very  gentiy  heated  with  disulphide  of  chlorine, 
acts  strongly  and  with  great  rise  of  temperature, 
forming  stannic  chloride,  SnCl4. 

Stannic  sulphide  (mosaic  gold)  acts  in  a  similar 
manner,  but  less  strongly. 

Aluminium  foU,  gently  heated  with  the  disulphide, 
decomposes  it  with  violence,  a  brownish  liquid  dis- 
tilling over  spontaneously,  and  yielding  colourless 
crystals,  probably  consisting  of  a  compound  of  CUSi 
with  chloride  of  aluminium. 

Mercury  and  mercuric  sulphide,  betted  with  disul- 

*  '  Gomptes  rendns,' Ixii,  6|5. 

t  Ibid.,lxiv,  J69  (15,  WYricr,  1867). 


phide  of  chlorine,  are  slowly  attacked,  yielding  free 
sulphur,  and  mercurous  or  mercuric  chloride,  accord- 
ing to  the  proportion  of  mercury  present. 

Disulphide  of  chlorine,  at  the  boiling  heat,  acts 
slowly  on  iron,  converting  it  into  ferric  chloride; 
slowly  also  on  zinc,  not  at  all  on  sodium  or  maynesium. 

In  general,  it  appears  that  metals  and  their  sul« 
phides  are  attacked  by  disulphide  of  chlorine  with 
greater  facility  in  proportion  as  their  chlorides  are 
more  volatile. 

On  Sydroterephtalie  Acid.    By  B.  MOLIB.* 
Terephtalic  and  phtalic  acids  resemble  each  other 
in  their  capability  of  combining  with  hydrogen.    In 
the  former  case  hydroterephtalic  acid^ 

C8H8O4, 
is  produced.  The  process  for  obtaining  hydrotere- 
phtalic acid  consists  in  dissolving  terephtalic  acid  in  a 
rather  concentrated  alkaline  solution,  leaving  this  in 
contact  with  sodium-amalgam  for  sonie  days,  and 
then  adding  hydric  chloride.  A  white,  fiocky  pre- 
cipitate falls,  which  is  quite  insoluble  in  water,  and  is 
constituted  of  the  acid  in  question.  Hydroterephtalic 
is  scarcely  distinguishable  in  appearance  from  tere- 
phtalic acid.  It  reduces  an  ammoniacal  argentic 
solution  on  boiling. 

On  the  Action  of  Kascent  Hydrogen  on  Cyanacetic 
Acid.    By  C.  Gilbsbt  WHSBLBB.t 

When  cyanacetic  acid  is  treated  with  sulphuric 
(or  acetic)  acid  and  zinc,  no  sarkotine  is  formed,  but 
the  products  of  the  reaction  consist  of  acetic  and 
formic  acid  and  ammonia : 

CxHj(CN)Ox  -f  Ha  -f  2H1O  =  CxH40»  + 
CH1O1-I-NH3. 
Ethylic  cyanacetate,  when  added  to  a  mixture  of  am- 
monia and  zinc,  or  treated  with  hydric  sulphide, 
shows  no  more  disposition  to  yield  sarkosine  than  the 
hydric  salt. 

On   the  Action  of  Sodium  on  Camphor,     By  H. 

BAUBiaNY.t 

Camphor  was  dissolved  in  toluol  and  heated  to  90** 
with  sodium.  There  is  a  violent  action;  but,  as  a 
special  experiment  showed, « no  hydrogen  gas  is 
evolved.  The  author,  therefore,  believed  that  sodium 
had  indeed  expelled  hydrogen  from  one  part  of  the 
camphor,  but  that  another  part  of  the  camphor  had 
formed  bomeol  with  the  hydrogen  so  expeUed.  As 
soon  as  the  action  had  terminated  water  was  added 
to  the  mixture  and  the  toluol  distilled  away.  The 
residue  was  pressed  between  folds  of  paper,  purified 
by  sublimation,  and  then  treated  (according  to  Ber- 
thelot's  method§)  with  twice  its  weight  of  stearic 
acid.  After  the  camphor  had  been  removed  from  this 
by  a  second  distillation,  the  ether  was  decomposed 
with  soda-lime  and  yield  pure  bomeol.  The  following 
equation  is  both  qualitatively  true  and  in  agreement 
with  the  weight  of  sodiam  employed : 

3C10H16O  -I-  Nax  =  2CioHi5NaO  -f  CiqHisO. 


**Zeit.Chem.'(x867),68. 

t  Ibid.  (1867).  69. 

t  Ibid.  (1867).  71. 

f  '  Chem.  Org.  fond,  gar  U  SynUitoe,' 
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ROYAL  SOCIETT. 

THURSDAY,    MAY    »3. 

At  thU  meeiang  a  paper  was  read  On  PyrophoS' 
pkorio  Acid,  with  the  PjfTO^  and  Tetra-photphwric 
Amides,  by  J.  H.  Qladstone,  Ph.D.,  F.B.S. 

ThiB  paper  consisted  of  two  parts,  the  first  a  brief 
account  of  a  number  of  compound  bodies  which  the 
author  proposes  continuing  to  describe  in  detail  in 
the  publications  of  the  Chemical  Society,  the  second 
his  theory  of  their  foiination  and  rational  constitu- 
tion. 

Pyrophosphorio  acid  is  quadribasic,  and  is  very  apt 
to  form  acid  amides.    Their  composition  is  as  follows : 

F^rophosphoric  acid PiH407 

Fyrophosphamic  acid    . . ,  Px(N  Hx^H^Os 

Pyrophospho-diamic  acid  Pi(NH2)xH205 

Pyrophospho-triamic  acid  Px(NHx)3H04 

The  ferric  and  some  other  salts  of  the  original  acid 
and  the  first  amide  are  capable  of  existing  in  an  alio- 
tropic  condition,  when  they  are  far  less  soluble  in 
acids  or  in  certain  salts  than  the  normal  compounds 
are.  This  change  is  brought  about  by  heating  them 
in  the  presence  of  sulphuric  acid. 

The  above  compounds  may  be  all  produced  by  the 
action  of  ammonia  and  water  on  ozychloride  of  phos- 
phorus. Starting  with  the  same  substances,  another 
series  of  acid  amides  may  be  prepared.  These  con- 
tain P4 . . .  .t  and  are  related  to  Fleitmann  and  Henne- 
berg's  phosphoric  acid,  P4H6O13.    They  are — 

Tetraphospho-tetramio  acid   P4(NHx)4Hz09 

Terammoniated    tetraphospho-di- 

amic  acid P4N5H17O11 

Tetraphospho-pentazotic  acid P4N5H9O7. 

Several  products  of  decomposition  of  these  bodies 
were  described,  including  some  pyrophospho-nitryl- 
ates,  as  PxNAg04. 

The  amidated  oxychlorides  P(NHx)ClxO  and 
P(NHx)xC10  had  not  been  separated  in  a  state  fit 
for  analysis,  but  therQ  could  be  little  doabt  of  their 
existence. 

The  author  considered  the  formation  of  these  com- 
pounds containing  Px*..«  and  P4....  from  a  sub- 
stance, PCI3O,  which  contains  only  one  atom  of  phos- 
phorus, as  dependent  on  the  fact  that  two  molecules 
of  the  simple  or  amidated  oxychloride  attack  simulta- 
neously each  of  the  atoms  of  hydrogen  in  water,  and 
thus  the  resulting  acid  is  built  up  on  the  water  type. 
His  argument  led  to  the  following  as  the  rational 
formulffi  of  the  simple  acids : 

Pyrophosphorio  acid  p^nSj^o}^ 

P(HO)0/" 
Tetraphosphoric  acid  yO 

P(HO)0/"-' 
In  the  amides  HO  is  replaced  by  NHx. 


FARIA. 

The  fonndation-itone  of  the  Hall  of  Arts  and  SdSDoet  vas  laid 
by  Her  MqjeBty  on  Tuesday  last  with  creat  ceremony.  The  hall, 
when  finished,  will  accommodate  six  thoutand  persons,  and  is  in- 
tended for  National  and  International  Congresses  on  subjects  con- 
nected with  Science  and  Art—a  remarkably  vagoe  purpose. 

The  following  pensions  on  the  Civil  List  have  been  recently 
nanted :— £100  a  year  to  Lady  Harris,  widow  of  Sir  William  Snow 
Harris,  in  consideration  of  her  husband's  valuable  invention  of 
the  system  of  lightning  conductors:  £100  a  year  to^he  Rev.  Milea 
Joseim  Berkeley,  on  account  of  his  eminent  services,  as  a  botanist, 
to  practical  horticulture  and  agriculture. 

With  x«gard  to  the  damaged  Atlantic  Cable  of  1866  it  appears 
that  Mr.  Willoughby  Smith,  who  was  sent  specially  to  Yaleutia  to 
report,  confirms  the  previous  tests  fixing  the  ii^ury  at  about  i\ 
miles  from  the  station  at  Heart's  Content,  or  witiun  i^  or  x  milea 
of  the  land,  and  therefore  in  ahallow  water.  Axrangementa  have 
been  made  between  the  Anglo-Ameriean  Telegraph  Company  and 
the  Telegraph  Construction  and  Maintenance  Company  for  the 
immediate  repair  of  the  accident,  and  a  vessel  fitted  with  all 
needM  appliances,  and  carrying  out  a  akilled  staff,  will  be  soon 
despatched  from  the  Thames.  It  is  consequently  expected  that 
witnin  three  weeks  the  cable  will  again  be  in  perfect  working  order. 

In  a  former  number  (April  xo)  we  called  attention  to  the  pro- 
posed amendment  of  the  Pharmacy  Act,  and  stated  that  the 
CouDcil  of  the  Pharmaceutical  Society  were  threatened  with  the 
opposition  of  those  *  pharmaceutical  chemists"  who  rerarded  the 
concessions  to  ordinary  chemists  and  druggists  as  too  liberal.  We 
are  delighted  to  hear  that  the  measure  framed  by  the  Council 
received  the  confirmation  of  a  special  meej;ing  of  the  Society  held 
last  week,  and  that  there  is  now  a  fair  prospect  of  obtainins  an 
eifective  and  satisfactory  Act  of  Parliament  to  regnlate  the  sue  of 
poisons  and  the  practice  of  Pharmacy. 

Mr.  Seymour  Haden  has  resigned  both  his  Jurorshfp  and  hono- 
rary surgeoncy  to  the  Department  of  Science  and  Art. 

The  report  of  the  Ladies'  Medical  College  for  the  three  yean 
ended  with  the  present  month  states  that  tne  third  annual  session 
of  the  society's  teaching  operations  has  closed  with  results  that 
are  both  satisfactory  and  promisins.  Fifty  ladies  have  entered  as 
students,  of  whom  twelve  entered  during  the  first  session,  nine 
during  the  second,  and  twenty-nine  during  the  third. 

According  to  the '  Melbourne  Age  *  a  discovery  has  been  recently 
made  in  South  Australia  of  a  lode  of  bismuth,  samples  of  the  metal 
being  now  to  be  seen  at  the  Melbourne  Exchange,  to  which  place  it 
has  been  sent  from  tlie  neighbouriuK  colony.  This  metal  is  very 
valuable  if  found  in  quantity,  and  it  is  sUted  that  the  lode  dis- 
covered contains  abundance  of  rich  stuff,  but  being  situated  about 
xoo  miles  in  the  interior,  some  serious  difficulties  in  the  coat  of 
carriage  have  been  encountered.       ^ 


£8  wird  una  ein  Yergnugen  sein  mit  den  loblichen  Redaclionen 
der  deutschen  nnd  anderen  continentalen  Joumale  und  Zeit- 
schriften  iibcr  Chemie  und  Physik,  denen  die  eraten  Mos.  des 
"  Laboratory"  xu  Hiiuden  kommen  mochten,  auszutauschen. 

Nous  serons  hcureox  de  faire  I'dchange  avec  Messieurs  les 
R6dacteurs  deS  Joumaux  scientifiques  (Clumie  et  Physique)  qui 
rece\Tont  les  premiers  num^ros  du  "  Laboratory." 

Editorial  communications  should  be  addressed  to  *'  The  Editor," 
4,  Norman  Terrace,  StockwiU,  S. ;  and  all  letters  relating  to 
business  to  the  Publisher,  James  Firth,  4£a,  Cannon  Street,  E.C. 


MEETINGS   FOR  THE   FORTHCOMING  WEEK. 

Mat. 

Tutsday.     18.    Boyal  Institution.    3  p.m.* 

Prof.  W.  A.  Miller,  (k  Spceirum  Jnalyni. 
Civil  Engineers.    8  pjn. 
jredHesdajf,i9.    Society  of  Arts.    8  p.m. 
Thursday t    30*    Boyal  Institution.    3  P-m. 

Prof.  Huxley,  On  EthKology, 
Friday.        31.    Royal  Institution.    8  p.m. 

T.  Steny  Hunt,  Esq.,  On  Ike  Chemi$lry  of  H0 
Trimatal  Earth. 

Saturday,'    1.    Eoyal  Institution.    ip-L-OOQlt^ 
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MAIN     SERVICE     FILTER. 


This  Filter,  vhich  ii  shown  in  lection,  coniiaU  of  an  external  metal  ease,  formed  in  two  parts,  a  and  i,  fastendd  ti^ther  by  nnts 
and  acrewa,  I,  I.  Hie  water  to  be  filtered  enters  by  the  pipe  F,  pastes  first  through  the  coaraer- filtering  media  A,  then  through 
the  finer  filter  B,  and  flows  off  pure  tlirongh  the  exit  pipe  C.  By  this  means  all  the  coarser  impurities  of  the  water  are  arrested  by 
A,  and  consequently  do  not  interfere  with  the  action  of  B.  These  impurities  accumukte  in  the  ca?ity  K,  fr<;>m  whence  they  may  be 
readily  removed  from  time  to  time  as  may  be  requisite,  by  atlowinff  the  water  to  pass  into  the  filter  through  If.  This  is  instantly  done 
by  taming  the  three-way  cock  H,  closing  the  exit  tap  C,  ana  unscrewing  the  tap  D;  when  the  water  entering  the  upper  cavity 
bv  the  pipe  E  will  be  forced  in  the  reverse  direction,  through  the  coarser  filtering  media  A.,  and  carry  off  all  impurities  which  that 
filter  has  been  the  means  of  arresting.  This  operation  does  not  occupy  more  than  a  ttw  seconds  of  time.  These  Filters  are  used  by 
the  Metropolitan  Free  Diinkin|;  Fountains  Association,  the  General  Post  Office,  London  Hospital,  Swansea  Prison,  and  other  large 
eitabliahments. 

TrieeSt  in  Tinued  Copper  Cases,  £6  Ss.,  £8  is^  £it  lu.,  £18  i^. 


TESTIMONIAL. 

*'  General  Post  Office,  Medical  Department ;  13rd  October,  i860. 
"This  is  to  certify  that,  having  inspected  and  examined  the  filtering  apparatus  erected  by  the  S'dieated  Carbon  Rlter  Company  at  tbe 
Money  Order  Office,  where  it  supplies  filt«'rcd  water  for  about  130  officers,  I  am  perfectly  satisfied  with  its  action.    The  water  is  filtered 
with  considerable  rapidity,  at  the  same  time  that  this  is  efliciently  done.    I  recommend  this  system  to  Government  and  other  large 
"     i,  in  preference  to  ouy  other  ^th  which  I  am  acquainted.— Wallxr  Lewis,  M.D.,  Medical  Officer  G.P.O." 


I^ect  of  the  SILICATED   CAEBON  FILTER  upon  Thames  Water  obtained  near 

Battersea  Bridge  at  Sigh.  Water, 


UiifiHered. 
Total  BoUd  contents  of  an  Imperial  Gallon      3)i  gT. 
Hardness,  as  determined  by  Clarke's  Test       9  deg. 


Filtered. 
6   (kg. 


I  Unfiltered.  Filtered. 

Earthy  Carbonates  deposited  by  boiling  x  Gallon  11*   gr.     None. 

I  Organic  matter  contained  in  an  Imperial  (iallon    38  gr.     0*6  gr. 

Tbe  Unfiltered  Water  was  of  a  ^nreenish-sreUow  colour,  and  during  evaporation  ^ve  out  a  most  offensive  odour,  the  residue  being  a 
dark  brown  mass  of  organic  and  saline  impurities.  When  passed  onee  through  a  Silicated  Carbon  Filter  it  became  perfectly  colourless, 
sweet,  and  drinkable.  During  evaporation  not  the  slightest  odour  was  perceptible,  and  the  residue  was  quite  white,  and  consisted  of 
little  more  than  chloride  of  sodium  (common  salt). 


ninfltrated  and  Priced  lists  of  all  classes  of  Filters  on  application  to 
SILICATED     CASBON     FILTES     COMFAXT, 

WOEKS,  CHURCH  EOAD,  BAn^EESEA,  LONDON,  S.W.— OOglc 
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THE 

PATENT  PLUMBAGO  CRUCIBLE  COMPANY, 

SOLE  MANUFAOTUREBS  UNDER  MOBGAITS  PATENT. 

BATTEBSEA   WORKS,    LOypON,    S.W. 

« 
These  Orueiblee  (Moboan's  Patent)  were  the  only  onee  to  which  Prize  Medals  were  atoarded 
in  London,  1S62 ;  Dvblin,  1865 ;  New  Zealand,  1865 ;  and  Oporto,  1865. 

Thej  hare  ben  in  nie  for  many  yean  in  the  English,  Colonial,  French,  and  other  Foreim  Minta ;  the  Enriiah,  French,  and  other 
Arsenals;  and  have  been  adopted  by  most  of  the  large  Engineers,  Founders,  and  Refiners  at  Home  and  AbroacL 

JThs  capahilUies  which  have  now  for  more  than  twelve  years  distinguithed  theee  Crucibles  are  the  following : 

Their  quality  is  uniform.  They  withstand  the  greatest  heat  without  danger.  Their  average  durabilitr  for  Gold,  Siher,  Copper^ 
and  other  ordinary  metals  is  forty  to  fiftv  pouring,  in  some  cases  reaching  one  hundred.  They  never  «racK,  and  heat  more  rapidly 
than  any  other  kind.  One  annealing  only  is  reauired.  Change  of  temperature  has  no  effect.  They  can  when  hot  from  the  furnace  be 
dipped  in  cold  water  with  safetr.  The  saving  or  labour  and  metal  is  very  great.  In  Steel  Melting  the  saving  of  Fuel  has  been  demon- 
strati  to  amount  to  a  ton  ana  a  half  to  every  Ton  of  Steel  fused.  For  Zine  tliey  last  loncer  Uian  iron  pots,  and  save  the  great  lo« 
which  arises  from  mixture  with  iron.  Those  for  MaUeabU  Cast  Iron  show  an  average  working  of  seven  days^  doing  each  uy  nearly 
double  the  work  of  any  other  Crucible. 

As  these  Crucibles  last  much  longer  than  any  others,  it  follows  that  the  saving  of  metal  must  be  sreat,  because  to  each  worn 
Crucible  a  quantity  of  metal  adheres.  In  fact,  comparing  these  with  other  Crucibln,  the  unmg  of  metal  and  Ju^  akme  is  more  than 
equivalent  to  tkeir  cost. 


COYEB. 


■njjbUiJ.iiJiVM.i:L:j 


8TZBBSB. 


STAKD. 

ji  are  made  in  sixes  varying  from  s  ozs.  to  any  required  capacity,  and  are  marked  by  the  quantity  of  kilograma  they  will  contain— thiu 

Ko.  100  will  contun  100  kilograms. 
B  differ  in  shape,  but  correspond  in  all  other  respects  with  J,  and  are  similarly  marked. 
C  are  marked  in  English  pounds— thus,  a  Crucible  marked  60  will  contain  60  Ibi. 
D  are  made  exprcnly  for  Steel,  in  various  sizes. 

Crucibles  made  to  any  shape  and  size  to  order. 


Some  unprincipled  Manufac- 
torers  having  made  such  close 
imitations  of  our  Trade  Mark 
as  cannot  fail  to  deceive  the 
Public,  we  have  deemed  it 
advisable  to  alter  oar  Mark  as 
here  shown.     It  will  be  ob- 


iaBATTERSEAF-) 


^]ONDOM^ 


served  that  the  alteration  con- 
sists in  the  omission  of  the 
words — "Dep6ts  at  Pabis  . 
AND  BoTTEBDAM,'*  and  the 
addition  of  the  words  — 
"MORGAN'S  PATENT." 


In  all  future  orders,  please  specify  "  MOEGAN'S  PATENT,"  and  address  to 
BATTEBSEA   WOBKS,    LONDON,    B.W. 

Printed  by  Jaxxs  Eta*  Adlaid,  of  ui  Bartholomew  Close,  London,  E.G.,  and  Pubtislwd  for  the  Proprietors  by  Jamxs  Fieth,  at 
(L,  Cannon  Street,  London.  E.G.    Agenti:  Edinbuifh,  Maclachlah  k  BnwJJa-,  Dublin,  FAifmif  k  Co. ;  Mew  York  and 
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A    COURSE    OF   SIX    LECTURES 
ON 

COAL-GAS, 

DELIVERED   AT 

THE   ROYAL   INSTITUTION  OF   GREAT 

BRITAIN. 

BY 

EDWARD  FRANKLAND,  F.R.S.,  etc. 

LECTURE  IV. 
Conditiont  of  laminonty  of  a  gas-flame— Effect  of  atmospberic  pres- 
sure— ^Effect  of  tempemture—  lUnminatine  poorer  of  the  same 
gas  when  burned  at  different  rates — Doable  crUiider  gas  lamp 
— Increase  of  light  by  heating  nir  and  gas  before  combustion— 
Loss  of  liisht  by  glass  shades— Constitnents  of  erode  coal-gas  » 
Impurities— Salphnretted  hydrogen— Bisulphide  of  carbon. 

Thb  investigation  which  we  carried  on  in  the  pre- 
ceding lectures  of  this  coarse  led  as  to  the  oonclasion 
that  the  laminosity  of  a  gas-flame  depends  upon  two 
essential  conditions : 

1.  Upon  the  amoant  and  also  the  quality  of  the 
dense  hydrocarbon  vapours  in  the  shell  of  combustion 
of  the  flame ;  and 

2.  Upon  the  temperature  to  which  these  dense 
hydrocarbon  vapours  are  heated. 

In  the  last  lecture  we  devoted  our  attention  to  the 
circumstances  which  aflect  the  first  of  these  condi- 
tions,  and  ascertained  that  the  amount  and  quality  of 
these  hydrocarbons  mainly  depend  upon — 

1.  The  access  of  the  external  air  to  the  flame; 

2.  The  velocity  with  which  the  dense  hydrocarbon 
vapours  pass  through  the  flame  ;  and 

3.  The  pressure  of  the  atmosphere  at  the  time  the 
flame  is  burning. 

At  the  conclusion  of  the  lecture  we  were  investi- 
gating the  latter  circumstance,  and  as  the  result  of 
numerous  experiments  we  obtained  the  law  that  the 
decrease  in  the  illuminating  power  is  directly  pro- 
portional to  the  decrease  in  atmospheric  pressure.  As 
a  concrete  expression  of  the  action  of  this  law,  we 
may  say  that  if  we  begin  with  a  flame  which  gives 
100  units  of  light  at  30  inches  of  mercurial  pressure, 
we  shall  lose  5*1  of  these  units  of  light  eveiy  time  the 
barometer  sinks  one  inch. 

Now,  what  is  the  cause  of  the  decrease  of  luminosity 
by  the  diminution  of  atmospheric  pressure,  and  the 
corresponding  increase  of  luminosity  by  the  augmen- 
tation of  atmospheric  pressure  ?  The  chief  cause  of 
the  difference  is  the  increase  in  the  volume,  and  there- 
fore decrease  of  the  density  of  those  heavy  hydro- 
carbon vapours  to  which  we  have  attributed  the 
laminosity  of  a  gas- flame  when  the  atmospheric 
pressure  is  reduced,  and  vice  versd.  By  such  a 
diminution  of  the  density  of  these  vapours  it  is 
obvious  we  must  lose  a  portion  of  the  luminosity 
they  possess  at  the  ordinary  atmospheric  pressure,  as 
was  exemplified  in  the  combustion  of  arsenic  in  rare- 
fled  oxygen.  This  effect  of  pressure  on  the  density 
of  gases  we  have  already  investigated  tolerably  fully ; 
but  I  wish  to  bring  before  you  one  or  two  more  ex- 
periments in  connection  with  it. 


In  the  first  place,  allow    me   to  recall  to  your 
memory  an  experiment  we    made  with   the  appa- 
ratus before  m(»,  in  which  we  enclosed  a  mixture  of 
two  volumes  of  hydrogen  and  one  of  oxygen,  at  ordi- 
nary atmospheric  pressure,  and  then  fired  the  mixture 
by  the  electric  spark.    You  noticed,  at  the  moment 
of  ignition,  that    a    brilliant   light  was   produced, 
whereas,  when  a  mixture  of  the  same  gases  was  freely 
exposed  to  the  air  in  soap  bubbles,  no  trace  of  lumi- 
nosity could  be  distinguished  at  the  moment  of  the 
explosion.    The  difference  between  the  results  in  the 
two  experiments  lies  partly  in  the  greater  tempera* 
ture  we  had  in  the  interior  of  the  strong  vessel, 
which  allowed  of  no  expansion  of  the  gases  at  the 
moment  of  explosion ;  but  it  depends  principally  upon 
the  greater  density  of  the  gases  under  this  condition 
of  combustion.    The  gases  in  this  apparatus  possessed, 
at  the  moment  of  ignition,  ten  times  the  density  of 
the  g^es  exploded  in  free  air.    I  have  here  a  Caven- 
dish's eudiometer,  which  has  been  filled  with  a  mix- 
ture of  oxygen  and  hydrogen,  and  I  will    pass  an' 
electric  spark  through  it.     This  mixture  is  at  the 
ordinary  atmospheric  pressure,  and,  therefore,  at  the 
moment  of  ignition  it  will  be  ten  times  as  dense  as 
when  exploded  in  open  air.    [Experiment  performed, 
and  a  dazzling  light  produced.]     I  will  now  put  into 
this  vessel  the  same  mixture' of  gases,  but  at  a  pres- 
sure to  the  extent  of  ono  tenth  of  an  atmosphere 
only.   On  explosion  the  temperature  will  be  somewhat 
lower  than  before,  but  immensely  higher  than  when 
hydrogen  bums  in  common  atmospheric  air,  and  at 
the  moment  of  ignition  the  gaseous  mixture  will  only 
have  the  same  pressure  as  that  of  atmospheric  air. 
Therefore,  we  may  expect  a  greater  diminution  of 
light ;  indeed,  it  will  not  be  much  greater  than  that 
which  results  from  the  combustion  of  hydrogen  in 
ordinary  atmospheric  air.    [Experiment  performed.] 
At  the  moment  of  the  explosion  we  had  a  pressure 
of  about  30  inches  of  mercury  in  the  interior  of  the 
vessel,  consequently  the  ignited  product  of  combus« 
tion— steam — had  only  the  same  density  as  it  pos- 
sessed when  formed  by  the  combustion  of  the  gases 
in  free  air,  and  the  light  produced  upon  ignition  was 
only  just  perceptible  through  the  theatre. 

There  is  one  more  experiment  in  the  same  direction 
which  will  complete  this  part  of  our  subject,  namely,  the 
demonstration  of  the  dependence  of  light  upon  the 
density  of  the  gases  at  the  time  of  their  ignition.  The 
following  is  the  experiment: — Fill  a  Cavendish's 
eudiometer  with  a  mixture  of  atmospheric  air  and 
hydrogen — the  same  mixture  which  we  have  when  a 
flame  of  hydrogen  burns  in  free  air — and  which,  as 
we  have  seen,  produces  practically  no  luminosity  at 
all.  I  adapt,  however,  the  conditions  of  this  experi- 
ment in  such  a  way  that  at  the  moment  of  ignition 
there  shall  be  a  pressure  of  ten  atmospheres  inside 
the  glass  vessel.  In  order  to  get  this  pressure  we 
must  pump  in  some  additional  gas  beyond  that  which 
enters  tbo  vessel  at  ordinary  atmospberic  pressure, 
and  we  shall  then  get  just  such  a  pressure  as  we  had 
in  the  first  experiment.  But  you  must  remember 
that,  in  the  experiment  with  the  mixed  gases  which 
we  are  now  going  to  explode,  we  have  a  great  quantity 
of  nitrogen,  and  all  this  nitrogen  shares  the  heat  pro« 
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dnced  by  the  explosion,  consequently  the  temperature 
will  bo  greatly  diminished ;  still  we  shall  find  that  we 
get  a  much  greater  amount  of  light — not  so  dazzling 
as  in  the  first  experiment,  but  yet  sufficient  to  ex- 
emplify the  difference  between  the  burning  of  these 
gtadB  at  the  common  pressure  of  the  atmosphere  and 
burning  them  under  the  increased  pressure  of  ten 
atmospheres,  and  when,  therefore,  they  are  ten  times 
as  dense.  [Experiment  performed.]  Such,  then,  is 
the  first  and  chief  cause  of  the  variation  in  the  amount 
of  light  which  accompanies  variations  in  atmospheric 
pressure. 

But  there  is  also  another  cause,  which  was  believed, 
till  lately,  to  be  the  only  one,  namely,  the  access  of  ex- 
ternal atmospheric  air  in  larger  quantity  into  the 
interior  of  the  flame  when  the  latter  burns  under  re- 
duced pressure,  and  its  comparative  exclusion  when 
the  combustion  takes  place  under  increased  pressure ; 
the  effect  being  due  to  the  greater  mobility  of  gaseous 
particles  at  low  than  at  high  pressures. 

Now,  the  operation  of  the  law  of  reduction  of  light 
by  reduction  of  pressure  is  such,  that  the  illuminating 
effect  of  the  same  gas,  when  burned  in  different  locali- 
ties, is  liable  to  very  considerable  variations.  For 
instance,  if  we  were  to  burn  in  Munich  the  same 
sample  of  gas  that  we  are  burning  in  London — 
Munich  being  1 700  feet  above  the  level  of  the  sea — 
we  should  find  that  an  amount  of  gas  which  here 
gives  the  light  of  100  candles  would  there  give  only 
the  light  of  91  candles;  and  if  the  same  gas  were 
burned  in  the  city  of  Mexico,  which  is  about  7400 
feet  above  the  level  of  the  sea,  it  would  give  the  light 
of  only  61  i  candles.  These  calculations  are  entirely 
independent  of  the  consideration  of  change  of  volume ; 
if  this  be  taken  into  account,  the  difference  becomes 
much  greater.  Equal  volumes  of  gas  burned  in 
London  and  Mexico  would  give  quantities  of  light 
which  would  bear  the  proportion  of  100  to  46*  2.  So 
much,  then,  for  the  first  condition  of  luminosity — 
viz.  that  condition  which  depends  upon  the  amount 
and  quality  of  the  dense  hydrocarbon  vapours  con- 
tained in  the  shell  of  combustion  at  any  given 
moment. 

We  have  now  to  look  at  the  second  condition,  namely, 
the  temperature  to  which  those  dense  hydrocarbon 
vapours  are  heated — the  temperature  to  which  the 
flame  is  raised.  The  light  of  every  ignited  body  is 
augmented  by  an  increase  of  temperature.  For  in- 
stance, I  take  a  cylinder  of  lime,  and  heat  it  by  means 
of  a  hydrogen  flame.  The  result  is  very  little  lumi- 
nosity indeed.  But  if  the  temperature  be  increased, 
which  can  be  done  by  feeding  the  hydrogen  flame 
with  oxygen,  we  find  that  the  luminosity  of  the  little 
cylinder  of  lime  is  increased  enormously.  From  this 
experiment  we  see  that  temperature  is  an  essential 
condition  determining  the  intensity  of  the  light 
emitted  by  any  ignited  solid  substance.  The  same  is 
also  true  of  a  liquid.  If  we  take  a  piece  of  platinum 
wire,  and  hold  it  in  the  flame  of  hydrogen  alone,  we 
get  a  very  slight  amount  of  luminosity.  But  when 
the  flame  is  fed  with  oxygen  the  platinum  is  liquefied, 
and  you  observe  the  brilliant  light  obtained,  the 
reason  being  that  the  temperature  has  become  very 
much  higher.     In  fact,  in  the  combustion  of  hydro- 


gen in  air  wo  get  a  temperature  of  3776°  P.,  whereas 
when  we  feed  the  flame  with  oxygen  we  raise  the 
temperature  to  7364°  P. 

We  may  illustrate  this  further  by  another  experi- 
ment. Here  is  a  piece  of  carbon  which  I  ignite  in 
this  hydrogen  flame.  You  perceive  merely  a  dull  red 
glow ;  now  I  introduce  oxygen,  and  the  light  emitted 
is  considerably  increased ;  but  if  this  carbon  be  made 
part  of  a  voltaic  circuit,  as  is  now  being  done,  its 
temperature  is  enormously  increased,  and  so  is  its 
luminosity. 

What  is  true  of  solids  and  liquids  in  this  respect 
is  true  also  of  gases  and  vapours.  Hence,  if  the 
temperature  of  a  gas* flame  be  augmented,  the  same 
amount  of  luminous  heavy  hydrocarbon  vapours  will 
emit  more  light — nay,  a  much  less  amount  of  hydror 
carbon  vapours  may  emit  more  light  than  a  larger 
quantity  at  a  lower  temperature.  Here,  for  instance,, 
is  a  common  Argand  gas-burner,  from  which  gas  is 
burning  in  the  onlinary  manner.    I  now  introduce  a 


Heated-air  Gas-lamp  (see  p.  171).    The  pedestal  is  arranged 
«s  a  napUUialiser. 

stream  of  oxygen  into  the  interior  of  the  flame,  and 
you  see  that  we  obtain  a  great  increase  of  luminosity. 
Here,  too,  is  another  apparatus  which  will  serve  to 
illustrate  the  same  thing.  I  have  before  me  a  jet, 
from  which  coal-gas  is  burning  freely  in  air.  We  get 
a  certain  amount  of  light.  But  now,  if  I  feed  the  in- 
terior of  the  flame  with  oxygen,  I  raise  the  tempera- 
ture of  the  hydrocarbon  vapours  very  considerably, 
and  the  result  is  a  great  increase  in  the  intensity 
of  the  light.  In  both  those  experiments  there  cannot 
be  a  doubt  that  the  amount  of  heavy  hydrocarbon 
vapours  in  the  flame,  when  the  latter  was  emitting 
the  greatest  amount  of  light,  was  much  less  than 
when  it  was  fed  with  atmospheric  air,  because  in  the 
former  case  more  oxygen  gained  admission  to  the 
interior  of  the  flame,  and  consumed  a  considerable 
amount  of  the  heavy  hydrocarbon  vapours;  conse- 
quently a  smaller  amount  of  hydrocarbon  vapour,  if 
heated  to  an  intense  temperature,  will  produce  more 
light  than  a  larger  quantity  burned  in  atmospheric  air. 
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Now,  the  temperature  of  an  ordinary  gns-flame 
may  be  aagmented  in  three  different  ways.  In  the 
first  phce,  by  the  process  we  have  jast  been  adopting, 
namely,  by  feeding  it  with  oxygen.  But  this  process  is 
impracticable ;  we  could  never  submit  to  a  double  set 
of  pipes,  one  supplying  coal-gas  and  the  other 
oxygen. 

The  second  plan  by  which  the  temperature  of  a 
gas-ilame  may  be  augmented  is  by  increasing  the 
cooling  surface  of  the  flame.  This  is  a  very  important 
condition  in  the  economical  consumption  of  gas ;  and 
it  is  well  known  that  if  the  volume  of  the  flame  be 
Increased  in  proportion  to  its  surface,  an  increased 
amount  of  light  is  obtained,  tfpon  this  depends  the 
fact  that  a  large  gas-flame  g^ves  more  light  per  cubic 
foot  of  gas  consumed  than  a  small  one,  the  gas  being 
of  the  same  quality  in  both  cases.  This  result  is 
shown  in  a  series  of  experiments  with  two  different 
kinds  of  gas.  No.  i  and  No.  2,  of  which  the  following 
table  gives  the  results  : 

IllumiwUing  JPower  of  the  same  Ga$  when  Burned  at 
Different  Ratea. 

Illaminatuig  Power  per 
Cubic  Foot  per  hour. 
No.  I.  Ko.  X. 

o'3  cnbio  feet 3*3  candles — 

1  ft  6-5        „      — 

2  *    „  7*2        , 3-0  candles. 

3  »»  8'6        »*     3*4        »» 

4  »»  —        »»      3*8        It 


Rate  per  boar. 


40 


In  fact,  if  in  any  given  room  or  theatre,  for  in- 
stance, you  required  to  consume  100  cubic  feet  of  gas 
per  hour,  you  would  get  more  light  ifyou  burned  that 
g.18  in  a  single  flame  than  if  you  consumed  it  in  a  num- 
ber of  separate  flames — i^.,  20  burners,  consuming 
each  5  feet  of  gas  per  hour,  would  give  less  light  than 
if  the  whole  100  cubic  feet  were  burned  in  the  same 
time  in  a  single  burner. 

The  third  process  by  which  the  temperature  of  a 
gas-flame  may  be  augmented  consists  in  heating  the 
air  with  which  it  is  supplied,  or  both  the  gas  and  the 
air,  to  a  high  temperature — say  to  the  temperature  of 
melting  lead — before  entering  into  cdmbustion.  This 
is  a  very  important  consideration  in  the  consumption 
of  gas,  and  I  will  endeavour  to  exemplify  it  by  a 
simple  experiment.  The  apparatus  I  employ  consists 
of  a  charcoal  furnace,  with  numerous  apertures  at  the 
sides  for  the  admission  of  air.  Through  the  centre 
of  this  furnace  rises  a  wronght-iron  tube,  which  has 
an  internal  diameter  of  about  one  inch,  and  which  is 
designed  to  supply  hot  air  to  the  gas-flame.  Inside 
this  wrought-iron  tube  is  a  smaller  one  of  copper, 
through  which  gas  is  conveyed  to  thto  top  of  the  fur- 
nace. I  ignite  this  g^  at  the  extremity  of  the  cop- 
per tube,  and  then,  upon  a  little  air-tight  ledge  pro- 
vided for  the  purpose,  i  place  a  glass  chimney,  so 
that  the  gas-flame  shall  be  fed  with  hot  air  only. 
There  is  another  similar  copper  tube,  from  which  a 
similar  gas-flame  is  burning  in  cold  air.  Ton  observe 
at  once  the  gpreat  difference  in  the  Inmosity  of  the 
two  flames.  The  superior  light  given  by  the  gas 
Dvhich  passes  thfotigh  the  heated  t^be  in  the  furnace 


is  due  entirely  to  the  circumstance  that  the  gas  and 
the  air  are  heated  nearly  to  redness  before  they  come 
together  for  combustion. 

This  process  of  heating  both  air  and  gas  in  the  con- 
sumption of  the  latter  has  been  applied  in  the  construc- 
tion of  a  lamp,  of  which  I  have  here  a  specimen.  (See 
fig.)  It  consists  of  a  stand  or  pedestal,  containing 
a  tube  through  which  the  gas  passes.  On  the  top  of 
this  tube  is  a  Leslie  burner,  though  any  other  form 
of  Argand  burner  may  be  employed.  The  burner  is 
furnished  with  a  chimney  of  the  kind  used  with  the 
Leslie  burner,  a  little  contracted  near  the  flame. 
But  the  peculiarity  of  the  construction  of  this  lamp 
consists  in  the  introduction  in  the  gas-pillar  of  a  cir- 
cular piece  of  plate-glass,  upon  which  a  second  glass 
shade  can  rest  air-tight.  This  arrangement  obviously 
causes  the  atmospheric  air  to  stream  down  the  heated 
sides  of  the  internal  glass.  The  air  thus  becomes 
highly  heated  before  it  is  brought  in  contact  with  the 
gas,  and,  as  this  very  hot  air  streams  over  a  portion 
of  the  burner,  it  raises  the  burner  itself  to  a  tem- 
perature not  flur  below  redness,  and  thus  both  air  and 
gas  are  strongly  heated  before  combustion.  In  this 
way  a  very  considerable  increase  of  light  is  produced 
with  the  same  amount  of  gas,  or  the  same  amount  of 
light  can  be  obtained  with  a  greatlv  diminbhed  con- 
sumption of  gas.  Here  is  a  table  showing  the  result 
of  experiments  made  with  a  lamp  of  similar  construe* 
tion,  in  which,  however,  the  second  glass  was  placed 
very  much  nearer  to  the  internal,  so  that  the  gain 
was  greater  than  it  would  be  with  the  lamp  now  be* 
fore  me. 

Increase  of  Light  hy  Heating  Air  and  Oat  before 
Combustion. 


Ijght  urith  Air  sad 
Gaa  cold. 


Light  with  Air  and 
Gas  hot. 


Cubic  Feet  of  Gas 
per  hour. 

2*2     •»- 13*0  candles. 

«-6     —        15-5     „ 

3*3     13-0  candles 217     „ 

37     'S'5      »»       —      »» 

Gain  in  light  with  equal  consumption  of  gas..  67  p.  c. 

Saving  of  gas  with  equal  light 46    „ 

There  is  an  experiment  which  I  have  repeatedly 
made  upon  this  table  before  ^ou,  and  which  has 
always  struck  me  as  curious  in  its  results.  It  is  the 
one  in  which  atmospheric  air  is  made  to  burn  in  coal- 
gas.  I  have  here  a  glass  cylinder,  filled  with  coal- 
gas,  inside  of  which  I  ignite  a  jet  of  air.  Now,  the 
curious  thing  which  always  struck  me  in  connection 
with  this  experiment  was  this — ^that  a  jet  of  air 
burning  in  coal-gas  gives  practically  no  light.  The 
cause  is,  doubtless,  this,  that  when  coal-g^  is  burnt 
in  atmospheric  air  you  have  a  thin  stratum  of  coal- 
gas  surrounded  on  all  sides  with  radiating  surfaces 
of  flame.  The  hydrocarbons  within  this  stratum  are 
not  only  thus  exposed  to  radiation  from  all  sides,  but 
they  are  compelled  to  pass  through  the  flame.  The 
ose  is,  however,  very  different  if  yon  reverse  the 
conditions,  and  have  a  flame  of  air  burning  in  coal- 
gas.  Here  the  coal-gas  is  exposed  to  radiation  on 
one  side  only,  and  is  not  compelled  to  pass  through 
the  flame.  If  this  explanation  be  correct,  and  we 
provide  a  secopd  flame  to  radiate  through  the  gas. 


IJ2 


THE   LABORATORY. 


[VoL  I.  June  8, 1867. 


then  the  sheet  of  gee  between  the  two  flames  ought 
to  be  in  much  the  same  condition  as  the  thin  sheet  of 
gas  in  an  ordinary  fish-tail  gas-flame,  and  we  ought 
to  get  increased  luminosity.  [Experiment  made 
with  two  flat  flames  of  air  burning  in  the  atmosphere 
of  coal-gas  close  to  each  other,  the  result  being  a 
luminous  flame  where  the  thin  sheet  of  gas  was 
hemmed  in  between  the  two  strata  of  burning  air.] 

Finally,  allow  me  to  direct  your  attention  to  a 
source  of  great  loss  of  light  in  the  burning  of  gas,  as 
usually  carried  out,  and  which  is,  perhaps,  unavoid- 
able. I  allude  to  the  loss  of  light  which  results  from 
the  use  of  glass  shades  or  chimneys  which  are  em- 
ployed to  surround  the  gas-flame.  For  instance,  the 
loss  of  light  from  even  the  most  transparent  glass  is 
estimated  by  Dr.  Letheby — to  whom  I  am  indebted 
for  the  following  table — as  equal  to  1 2  per  cent. : 

Loss  of  Light  2»y  Olass  Shades, 

Loss  per  cent. 

dear  glass 12 

Slightly  ground  in  pattern 24 

Half  ground  35 

All  ground , 40 

Opal  glass 60 

This  fact  ought  to  be  taken  into  consideration  in 
comparing  the  light  of  gpis- flames  with  that  of 
caniUes,  because  we  do  not  require  so  to  shade  candle- 
flames  to  subdue  their  glare. 

Shortly  summarised,  therefore,  the  conditions  for 
obtaining  light  are — 

I.  The  greatest  amount  of  luminous  vapour  con- 
bined  in  the  flame ; 

a.  The  retention  of  this  vapour  for  the  longest 
possible  time  in  the  flame'; 

3.  Tlie  production  of  the  highest  possible  tem- 
perature in  the  flame ;  and 

4.  The  highest  atmospheric  pressure. 

Three  out  of  four  of  these  conditions  are  within  our 
control ;  the  fourth  evidently  is  not — we  cannot  con- 
trol the  pressure  of  the  atmosphere,  and  it  would 
probably  be  impracticable  to  barn  coal-gas  in  an 
artiflcially  compressed  atmosphere  in  order  to  in- 
crease its  luminosity. 

We  now  pass  on  to  a  study  of  the  chief  constituents 
of  crude  [coal-gas  after  passing  the  condensing  ap- 
paratus, but  before  having  its  impurities  separated. 
They  are  enumerated  in  this  table : 

ConsHiuewts  of  Crude  Coal  Qas, 
Impurities. 
Sulphuretted  hydrogen.  Carbonic  acid. 

Carbo.-sulphur  compounds.     Bisulphide  of  carbon. 
Ammonia. 

Diluents, 
Hydrogen.  Marsh  gas. 

Carbonic  oxide. 

Illuminants. 
defiant  gas.  Propylene. 

Butylene.  Acetylene. 

Let  us  first  consider  the  impurities  of  crude  coal- 
gas.  At  the  head  of  the  list  stands  sulphuretted 
hydrogen,  a  gas  formed  by  the  combination  of  sulphur 


and  hydrogen.  Coals,  even  when  of  the  best  quality, 
contain  a  mineral  which  chemists  call  iron  pyrites, 
which  is  bisulphide  of  iron.  When  hydrogen  comes 
into  contact  with  this  compound,  at  a  high  tem- 
perature, it  takes  up  a  quantity  of  sulphur  and 
becomes  sulphuretted  hydrogen.  We  have  here 
some  of  this  iron  pyrites,  and  are  passing  a  stream 
of  hydrogen  over  it.  By  means  of  this  test-paper, 
which  has  been  immersed  in  a  solution  of  acetate  of 
lead,  we  can  readily  ascertain  the  presence  of  sul- 
phuretted hydrogen.  At  present  there  is  no  trace  of 
this  compound  in  the  escaping  gas.  We  now  heat 
the  iron  pyrites,  and  we  find  that  long  before  it 
attains  the  temperature  to  which  coals  are  exposed 
in  the  gas-retorts,  its  sulphur  combines  with  the 
hydrogen  to  form  sulphuretted  hydrogen,  which 
blackens  the  test-paper,  the  white  acetate  of  lead 
being  converted  to  the  black  sulphide. 

Sulphuretted  hydrogen  is  a  colourless  transparent 
gas,  possessing  a  most  disagreeable  odour,  which  has 
been  commonly  compared  to  that  of  putrid  egg^.  Its 
specific  gravity  is  slightly  more  than  that  of  common 
air,  being  viji.  One  of  its  peculiarities  is  its  pro- 
perty of  discoloring  paint.  Almost  all  paint  contains 
carbonate  of  lead,  which  is  acted  upon  by  sulphuretted 
hydrogen  exactly  in  the  same  way  as  the  test-paper 
I  have  been  using  to  ascertain  the  presence  of  this 
gas.  Here  is  a  surface  which  has  been  painted  with 
white-lead,  and  one  half  of  it  exposed  to  sulphuretted 
hydrogen.  The  other  half  has  been  exposed  to  the 
air;  and  as  there  is  always  a  little  sulphuretted 
hydrogen  in  common  air,  that  half  is  also  slightly  dis- 
coloured. But  yon  see  that  the  half  which  has  been 
exposed  to  sulphuretted  hydrogen  has  been  com- 
pletely blackened,  so  that  this  gas  is  objectionable 
when  it  is  present  in  the  gas  supplied  to  consumers. 
But  I  may  remark  that  it  irnot  present  in  that  sup- 
plied by  the  gas  companies  in  London ;  it,  therefore, 
does  not  much  concern  us  in  dealing  with  the  philo- 
sophy of  gas-light.  It  burns  with  a  blue  flame, 
entirely  destitute  of  light,  and  if  not  removed  from 
the  coal-gns  woald  be  a  diluent. 

The  other  sulphur  compounds  in  crude  coal  gas  are 
of  much  greater  importance  to  us.  The  principal  of 
these  is  bisulphide  of  carbon.  Here  is  a  specimen  of 
it.  It  is  a  volatile,  colourless,  very  inflammable  liquid, 
of  an  insupportable  odour,  and  boiling  at  108^  F. 
It  is  always  present  in  coal-gas,  but  it  is  in  excessive 
quantity  in  the  gas  delivered  to  consumers  in  London. 
It  burns  with  a  blue  and  lightless  flame.  We  have, 
in  fact,  already  used  it  for  the  production  of  an  almost 
lightless  flame  when  consumed  in  atmospheric  air, 
but  a  flame  which  exhibits  intense  luminosity  when 
consumed  in  oxygen.  Its  inflammability  is  such  that 
it  may  be  ignited  by  a  glass  rod  simply  warmed  in  a 
gas-flame.     [Experiment  shown.] 

Now,  several  gases,  when  contaminated  with  bisul- 
phide of  carbon,  become  exceedingly  inflammable,'and 
capable  of  ignition  at  the  low  temperature  at  which 
the  bisulphide  itself  ignite9.  For  instance,  if  hydro- 
gen, which  requires  a  full  red  heat  for  its  ignition,  be 
mixed  with  a  small  quantity  of  the  vapour  of  bisul- 
phide of  carbon,  it  will,  when  so  contaminated,  be 
ignited  by  a  glass  rod  merely  warmed  in  a  gas-flame. 
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[Experiment  Bhown.]  In  fact,  at  a  temperatnre  of 
abont  400°  F.,  this  mixture  of  hydrogen  and  bisul- 
phide of  carbon  vapour  inflames.  The  same  is  the 
case  with  carbonic  oxide  if  contaminated  with  this 
impurity. 

Fortunately,  however,  for  us,  as  consumers  of  gas, 
this  property  of  easy  ignition  is  not  shared  by  coal- 
gas  when  so  contaminated.  The  moment  the  least 
trace  of  coaUgas  becomes  mixed  with  the  contami- 
nated hydrogen  the  igniting  point  of  the  mixture 
rises  to  the  igniting  point  of  the  gas  before  contami- 
nation. The  slightest  trace  of  o&fiant  gas  produces 
the  same  effect.  Thus,  all  danger  arising  from  the 
-  admixture  of  bisulphide  of  carbon  with  coal-gas  ^  is 
removed  by  this  curious  property  of  coal-gas  to  raise 
the  igniting  point  of  bisulphide  of  carbon.  The  con- 
stituent of  coal-gas  to  which  this  property  is  due  has 
not  yet  been  determined.  One  of  the  products  of 
the  combustion  of  bisulphide  of  carbon  is  sulphurous 
acid,  which  possesses  powerful  bleaching  properties. 
I  have  here  a  red  rose  which  I  will  hold  over  the 
the  flame  of  bisulphide  of  carbon,  and  in  a  very  few 
seconds  the  whole  of  its  rich  colour  will  be  discharged 
by  the  sulphurous  acid  produced,  and  a  mere  ghost 
of  a  rose  will  remain.  [Experiment  performed.] 
Such  is  the  action  of  the  product  of  the  combustion 
of  bisulphide  of  carbon  on  many  colours,  and  hence 
some  of  the  disagreeable  results  attending  the  com- 
bustion of  coal-gas  as  now  manufactured  in  London 
in  apartments  which  are  not  well  ventilated. 

ORIGINAL  COMMUNICATIONS. 

MR.    E.   T.    CHAPMAN    ON    LIMITED    OXIDATION. 

On  Limited  Oxidation,    By  Ebnest  T. 
Chapman.* 

"With  the  view  of  proving  tBat  acids  of  the 
acetic  series,  even  in  the  nascent  state,  are  not 
attacked  by  bichromate  of  potash  and  sul- 
phuric acid  prepared  as  described  in  a  previous 
paper,t  the  following  substances  were  sub- 
mitted to  the  action  of  this  solution,  and  it 
was  proved  that  the  products  theoretically 
obtainable  from  them,  were  obtained,  and  none 
others.    The  substances  operated  upon  were— 

I.  Ethyl-alcohol.  9.  Valerianate  of  amyL 

3.  Amyl-alcohol.  10.  Nitrite  of  amyL 

3.  Iodide  of  ethyl.  1 1 .  Nitrate  of  ethyl. 

4.  Iodide  of  amyl.  12.  Nitrate  of  methyl. 

5.  Iodide  of  isopropyL  13.  Ethylamine. 

6.  Acetate  of  ethyl.  14.  Propylamine. 

7.  Acetate  of  methyl.  15.  Amylamine. 

8.  Acetate  of  amyl.  16.  Ethylamylamine. 

I  believe  the  whole  of  the  above  bodies  were 
pure.  It  would  be  tedious  to  eive  the  details 
of  the  examination  of  the  acids  produced  in 
each  instance.    I  will  therefore  give  two  ez- 

*  Tliird  Commnntcatioii.    See  me  iii. 
f  Tliit  oxidising  mixture  I  slmTl  in  futtire  designate  limply  aa 
(hromic  lolntioo. 


amples  only,  viz.  amylic  alcohol  «nd  propyla- 
mine. 

In  the  first  instance  amylic  alcohol  was 
digested  for  a  short  time  with  chromic  solution. 
The  products  were — valerianic  acid,  valerianate 
of  amyl  and  valerianic  aldehyd;  no  carbonic 
acid.  The  same  alcohol  was  di^sted  for  many 
hours  with  excess  of  the  chromic  solution,  and 
the  products  distilled  out.  The  distillate  con- 
sisted of  an  oily  and  of  an  aqueous  lay^er.  It 
was  neutralised  with  standard  solution  of 
caustic  potash — when  the  whole  of  the  oily 
layer  disappeared.  Enough  sulphuric  acid  waa 
now  added  to  the  distillate  to  combine  with 
about  a  third  of  the  potash  which  had  been 
employed  in  neutralising — and  the  mixture 
distilled  almost  to  dryness.  Then,  as  much 
more  acid  was  again  added,  and  the  mixture 
again  distilled  to  dirness,  the  distillate  being 
kept  separate  from  the  first  distillate.  Finally, 
excess  of  acid  was  added  and  the  mixture  again 
treated  in  the  same  manner.  Now,  as  we  kaow 
that  the  acids  of  the  acetic  series,  excepting 
always  acetic  and  formic  acids,  obey  the  foUow- 
ing  very  simple  rule  with  regard  to  displacing 
each  other,  viz.  the  higher  members  always 
displace  the  lower  members  from  their  com- 
binations with  bases,  but  acetic  acid  displaces 
them  all.  This  rule  holds  good,  at  any  rate,  as 
far  as  caproic  acid.  It  foUows,  therefore,  that 
if  any  of  these  lower  acids  were  produced,  they 
would  accumulate  in  the  first  distillate,  and 
had  any  acetic  acid  been  produced  it  would 
accumulate  in  the  last  distillate.  Therefore, 
by  proving  that  the  acid  in  all  three  distillates 
was  the  same — and  further,  that  this  acid  was 
valerianic  acid,  we  should  completely  prove 
our  point,  viz.  that  valerianic  acid  is  the  sole 
product  of  the  oxidation  of  amylic  alcohol,  and 
that  valerianic  acid,  in  the  nascent  state,  re- 
sists the  action  of  the  oxidising  agent.  This 
proof  is  very  easily  obtained.  It  is  only  neces- 
sary to  boil  each  distiUate  for  some  time  with 
excess  of  carbonate  of  baryta,  filter,  evapo- 
rate the  filtrates  to  dryness,  and  determine  the 
percentages  of  barium  contained  in  the  dry 
residue.  Treated  in  this  way,  the  first  filtrate 
yielded  40*31  per  cent,  of  burium  [mean],  the 
second  40*28,  and  the  third  4027.  There  was, 
therefore,  no  perceptible  difference  between  the 
three  distillates,  and  as  valerianate  of  bar3rta 
contains  40*41  per  cent,  of  barium,  no  doubt 
can  exist  that  the  acid  in  question  was  valeri- 
anic acid. 

The  second  instancexhat  I  shall  give  is  that 
of  propylamine.  The  propylamine  employed 
was  obtained  by  Mendins's  method,  namely,  by 
the  action  of  nascent  hydrogen  upon  cyanide 
of  ethyl.  As  this  substance  forms  a  link  in 
in  the  alleged  ascent  of  the  alcohol  series,  and 
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as,  moreover,  it  is  most  probable  that  this  ascent 
will  be  satisfactoidly  performed  hj  the  agency 
of  alcoholic  ammonias  obtained  in  a  similar 
manner,  it  is  exceedingly  important  to  prove  that 
this  compound  is  not  an  iso-propyl  comp'ound. 

The  propylamine  was  digested  mth  chromic 
solution  in  the  water-bath  for  some  hours.  On 
opening  the  tube  a  little  gas  escaped.  This 
gas  was  proved  to  contain  no  carbonic  acid. 
The  contents  of  the  tube  were  then  partially 
distilled,  and  the  acid  distillate  converted  into 
a  baryta  salt,  which  salt,  on  analysis,  proved  to 
be  pure  propionate  of  banrta.  With  regard  to 
the  ^as  which  escaped,  I  believe  that  it  was 
nothing  more  than  might  be  attributed  to  dif- 
ference of  tempei*ature  between  the  times  of 
sealing  and  opening  the  tube.  In  fact,  in 
another  experiment,  conducted  in  a  similar 
manner,  no  gas  escaped.  Ammonia  was  found 
abundantly  in  the  residue  after  both  operations. 
From  this  it  appears  that  propylamine  is  a 
normal  propyl  compound.  Had  it  belonged  to 
the  isopropyl  series  it  would  have  yielded  acetic 
and  carbomc  acids.  From  these  examples,  and 
those  enumerated,  but  not  here  described,  we 
think  the  following  inferences  may  be  drawn : 

First.  That  the  oxidation  product  of  a  normal 
alcohol  radicle  is  the  fatty  acid  of  the  same 
carbon  condensation. 

Second.  That  in  the  case  of  compound  ethers, 
such  as  acetate  of  ethyl,  the  alcohol  radicle  is 
oxidised,  and  that  the  acid  residue,  if  I  may 
call  it  so,  is  simply  reconverted  into  the  acid ; 
for  instance,  acetate  of  amyl  is  convei*ted  into 
acetic  and  valerianic  acids. 

Third.  That  in  the  case  of  the  compound 
ammonias  the  alcohol  radicles  are  oxidised, 
and  the  ammonia  left  unacted  upon. 

Fourth.  That,  as  before  stated,  the  acids  are 
unattaekable  in  the  nascent  state. 

As  an  example  of  the  application  to  be  made 
of  the  foregoing  facts,  I  would  bring  forwai'd 
the  oxidation  of  ethylene,  amjirlene  and  /3  hexy- 
lene.  Ethylene  yields  carbonic  acid  and  water 
"  only ;  amylene,  2  eq.  of  acetic  acid,  i  of  carbonic, 
and  I  of  water;  /3  hexylene  yields  propionic, 
acetic,  and  carbonic  acids  and  water.  From 
this  we  deduce  that  ethylene  contains  two 
groups,  each  containing  i  eq.  of  oarhon;  that 
amylene  contains  three  gi'oups  or  radicles,  two 
containing  two  atems  of  carbon,  and  the  third 
one.  p  hexylene  three  groups,  containing  re- 
spectively three,  two,  and  one  atoms  of  carbon ; 
and  we  therefore  propose  the  following  for- 
mula for  these  substances : 

Ethylene.  Amylene.  /3  hexylene. 

Assuming   it  to   be  proved   that  alcohol, 


amylic  alcohol,  ete.,  on  oxidation,  yield  nothing 
but  the  corresponding  acids,  it  follows,  as  a 
necessary  consequence,  that  an  amount  of  such 
acid,  exactly  equivalent  te  the  amount  of  sub- 
stance employed,  will  be  produced,  and  that 
exactly  the  amount  of  oxygen  requisite  to 
convert  the  substance  into  the  acid  will  be 
consumed.  Quantitative  estimations  have  been 
made  with  regard  to  both  these  points.  The 
substances  on  which  these  quantitiative  experi- 
ments were  performed  were,  alcohol,  butyric 
ether,  lactic  acid,  diethoxalic  acid,  and  propione. 
The  only  reason  for  selecting  these  substances 
was,  that  they  can  all  be  obtained  chemically 
pure,  a  statement  which  can  be  made  concerning 
comparatively  few  organic  bodies. 

In  my  next  communication  I  will  describe 
the  details  of  the  quantitative  processes. 

LABORATORY  NOTES. 
A  simple  Water-bath, 
In  a  recent  visit  to  the  Laboratory  of  London  In- 
stitution we  saw  a  somewhat  peculiar  water-bath  in 
use.  It  consists  simply  of  a  common  gallon  can 
with  a  narrow  neck,  into  which,  by  means  of  a  bored 
cork,  the  stem  of  a  funnel  is  fitted ;  in  this  funnel 
the  dish  containing  the  liquor  to  be  evaporated  rests. 
The  can  contains  water,  which  is  kept  just  boiling. 
The  advantages  of  the  apparatus,  besides  its  extreme 
cheapness,  are — that  it  will  hold  a  very  large  volume 
of  water,  and  therefore  rarely  requires  replenishing, 
and  that  the  evaporating  dish  rests  on  a  perfectly 
clean  surface  of  glass,  a  matter  of  some  importance 
when  the  dish  is  to  be  weighed.  Of  course,  from  the 
shape  of  the  funnel,  dishes  of  various  sizes  can  be 
used  with  the  same  apparatus.  We  have  since  seen 
a  large  apparatus  made  on  the  same  plan,  but  sup- 
porting nine  funnels.  It  is  constructed  of  stout  tin 
plate,  and  is  18  inches  square  and  lo  deep.  It  is 
said  to  answer  admirably. 

PARIS  UNjrERSAL  EXHIBITIOh. 

CLASS   XLIV. — CHEMICAL   PRODUCTS. 

BY  C.  W.  QUIN,  F.C.S., 

SupermtmdetU  of  Ike  Chemical  CUuses  qf  th$  Inientatiauai 

£xkibition  qf  1S61. 

Pabis;  Jvne  ^, 

Paraffin  and  paraffin  ofl— Candles^Soapt^-Parkesine.    The  ia- 
cong;ruitie8  of  Class  44. 

Young's  Paraffin  Light  Company  make  a 
splendid  display,  which  is,  however,  completely 
marred  by  the  wall  of  carpets  of  which  we  have  had 
to  complain  so  loudly.  Paraffin  and  paraffin  oil 
occupy  such  a  position  amongst  illuminalang  ma- 
terials at  the  present  day  that  it  would  be  useless  for 
us  to  enlarge  upon  their  value  here.  The  former 
beautiful  body  fulfils  to  the  letter  Liebig's  great 
problem  of  obtaining  "white,  dry,  solid  coal-gas,  port- 
able and  capable  of  being  burned  in  a  canSestick." 
The  oil  itself  can  be  boiight  at  such  a  price  that  the 
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poorest  workman  maj  use  it  with  greater  ecoDomy 
than  the  traditional  farthing  rushlight. 

A  glance  at  the  Company's  case  will  show  the 
most  casnal  observer  that  their  beaotiftd  manufacture 
is  cirried  on  upon  truly 'scientific  principles.  Every 
product  exhibited  is  described  in  such  a  way  as  to  suit, 
not  only  the  requirements  of  the  ordinary  exhibition 
ftaneuTy  but  also  those  of  the  scientific  student.  First 
we  have  two  illustrative  series  of  the  products  ob- 
tained from  schist  and  boghead  coal,  which  show 
tangibly  the  amount  of  each  material  obtained  from 
them.  The  figures  accompanying  the'  series  are  in- 
teresting, as  exhibiting  the  relative  value  of  these 
two  minerals. 
Six  kilos,  of  schist  from  the  coal  measures  give — 

Crude  oil    ro6.^  litres. 

Buming^oU    0*468     „ 

Lubricating  oil 0*092     „ 

Naphtha 0*016     „ 

Parafiin 76*200  grammes. 

Two  kilos,  of  boghead  mineral  give — 

Cmde  oil    1*065  litres. 

Burning  oil    0*446     „ 

Lubricating  oil 0*089     »« 

Naphtha 0*026     „ 

Paraffin 52*352  grammes. 

It  will  be  seen  that,  except  in  the  case  of  the 
paraffin,  six  kilos,  of  schist  yield  somewhere  about  the 
same  quantity  of  other  products  as'only  two  kilos,  of 
boghead  mineral.  Paraffin  is  exhibited  in  six  stages 
of  manufacture,  from  the  crude  material  as  it  comes 
from  the  heavy  oil  to  the  hard  white  solid  now  so 
well  kngwn  in  all  parts  of  the  civilised  world.  There 
are  also  two  specimens  of  paraffin  shown  which  are 
to  all  appearance  the  same  body,  but  whose  melting 
points  are  110°  P.  and  131°  F.  respectively.  From 
certain  experiments  lately  made  by  Mr.  James  Young, 
the  father  of  this  fmportant  manufacture,  it  would 
seem  that  the  substance  we  know  as  paraffin  is  a 
mixture  of  several  bodies,  all  having  difierent  fusing 
points.  It  is  really  singular  how  little  attention  this 
very  interesting  body  has  received  at  the  hands  of 
scientific  men. 

There  are  also  illustrations  of  a  means  devised  by 
Mr.  James  Young,  junior,  for  utilising  a  large  por- 
tion of  the  products  of  dbtillatiou  which  has  hitherto 
been  useless.  We  allude  to  that  particular  fraction 
of  the  distilled  oil  which  is  too  light  for  lubricating 
purposes  and  too  heavy  for  burning.  This  oil,  which 
has  a  specific  gravity  of  from  *88o  to  '900,  is  put  into 
a  suitable  still  and  distilled  under  a  pressure  of  from 
one  to  two  atmospheres,  when  there  comes  over  a 
burning  oil  of  a  specific  gravity  of  about  *825,  whose 
vapourising  point  is  130  F.  The  remainder  forms  an 
excellent  lubricant.  The  importance  of  this  dis- 
covery may  be  estimated  by  the  fact  that  the  waste 
oil  above  mentioned  forms  nearly  one  quarter  of  the 
products  of  distillation. 

Some  curious  details  are  given  by  the  Company  of 
the  relative  illuminating  values  of  difierent  materials. 
Thus,  one  pennyworth  of  solid  paraffin  will  go 
as  far  as  2*84d.  worth  of  wax,  1*1 6  2d.  worth  of 
ordinary  oompojite,  and   o*902d.  worth  of  common 


tallow.  Thus  we  see  this  beautiful  substance  is 
within  a  fraction  as  cheap  as  the  commonest  solid 
material  used  for  burning.  The  comparison  of 
paraffin  oil  with  the  above  and  other  illuminants  is 
singularly  favorable.  Still  keeping  solid  paraffin  as 
onr  standard,  we  find  that  while  the  same  quantity 
of  paraffin  oil  costs  only  o*o86d.,  London  gas  costs 
0*09 2d.,  and  Paris  gas  o*i4id.  The  heat  and  car- 
bonic acid  given  off  by  paraffin  and  paraffin  oil 
for  the  same  quantity  of  light  are  much  less  than 
the  amount  generated  by  their  congeners,  as  the  fol- 
lowing tabulated  statement  will  show : 


COi. 

Paraffin  oil 100 

London  gas    , 136 

Paraffin  candles 223 

Sperm       do 276' 

TaUow       do 336 


Heat. 
100 
162 
227 
284 
348 


The  specimens  of  burning  oils  shown  are  exceed* 
ingly  beautiful.  Some  are  almost  colourless,  and  all 
have  an  inflaming  point  at  or  about  130°  P.,  that 
being  the  limit  of  safety  fixed  by  Mr.  Tegetmeier 
and  other  authorities  on  the  subject.  There  is  one 
specimen  of  shale  oil,  which  possesses  all  the  proper- 
ties of  a  perfect  illuminant,  whose  inflaming  point  is 
as  high  as  178''  F.,  proving  that  a  low  vaporising 
point  is  not  a  necessary  property  of  a  good  burning 
oil. 

As  an  illuminating  material  paraffin  oil  stands  at 
the  head  of  all  others,  or,  at  any  rate,  will  do  so  until 
gas  companies  learn  to  cleanse  their  gas  from  sul- 
phur compounds;  but  there  is  one  fault  connected 
with  paraffin  candles  that  will  render  their  universal 
use  impossible,  and  that  is  their  tendency  to  gutter 
and  run  if  carried  about.  This  appears  to  be  caused 
by  the  extreme  limpidity  of  paraffin  in  the  melted 
state.  With  the  exception  of  wax,  solid  illuminants 
seem  to  possess  this  fault  in  direct  proportion  to  their 
hardness,  and  there  is  no  comparison  between  the 
convenience  for  carrving  about  of  the  old-fieishioned 
tallow  mould  and  the  newer  stearine  and  paraffin 
candles.  Not  only  this,  the  excessive  limpidity  of 
the  melted  paraffin  apparently  causes  it  to  become 
vaporised  much  sooner  than  other  materials  of  a 
similar  character,  consequently  the  fiame  begins  so 
near  the  melted  paraffin  that  no  inconsiderable  quan- 
tity of  the  downward  light  is  obscured  by  the  cup. 
Is  there  no  means  of  reducing  this  tendency  to  lim- 
pidity in  paraffin  by  the  admixture  of  some  other 
substance  ? 

Some  interesting  specimens  of  the  numerous  ap- 
plications of  paraffin  are  also  shown  in  the  Com- 
pany's case.  Amongst  the  most  important  are  the 
application  of  this  substance  to  the  formation  of 
splints,  first  suggested  by  Drs.  Kirk  and  Tait. 
Flannel  is  dipped  into  melted  'paraffin  of  a  low  melt- 
ing point,  and  when  just  setting  it  is  wrapped  care- 
fully round  the  broken  limb.  It  solidifies  almost  im- 
mediately, forming  a  firm,  light,  and  non-absorbent 
splint.  Its  application  to  the  preservation  of  meat 
by  Professor  Redwood  is  also  shown,  but  as  the  pro- 
fessor's own  display  has  yet  to  be  described  we  can 
do  no  more  than  mention  it  incidentally.    Dr.  Sten- 


3^6 


THE  LABORATORY. 


[YoL  I,  June  S,  1867. 


house's  method  of  waterproofing  cloth  by  means  of 
paraffin  is  also  shown,  as  well  as  illustrations  of  its 
more  homely  yalne  as  a  substitute  for  sulphur  in 
making  luciter  matches,  and  as  an  addition  to  starch 
for  laundry  purposes. 

There  are  several  other  exhibitors  who  show 
paraffin  oil,  paraffin  and  stearic  acid  candles,  but 
their  displays,  although  Qscellent  in  themselves,  pre- 
sent no  points  of  scientific  interest.  There  are 
two  beautiful  specimens  of  crystallised  palmitic  acid 
in  the  case  belonging  to  Price's  Patent  Candle 
Company,  who,  in  addition,  exhibit  pure  glycerine 
of  the  finest  quality.  It  is  perfectly  free  from  even 
the  slightest  empyreumatic  odour  or  taste,  praise  that 
cannot  be  bestowed  on  most  samples  of  glycerine  that 
come  into  the  market  from  foreign  sources.  It  is 
somewhat  out  of  our  province  to  notice  toilet  soaps, 
but  this  firm  shows  some  specimens  of  glycerine 
combined  with  soap  in  the  proportion  of  50  per  cent, 
of  each  ingredient,  which  seems  to  indicate  that  the 
alkaline  stearates  and  their  allied  salts  are  soluble  in 
glycerine.  The  mixed  soap  and  glycerine  is  in  the 
form  of  translucent  cakes. 

The  show  of  common  soaps  is  very  good,  most  of 
our  first-rate  Loudon  firms  having  sent  contributions. 
Hr.  G  OS  sage  exhibits  some  specimens  of  silicated 
soap,  containing  a  certain  amount  of  silicate  of  soda, 
which  is  practically  found  to  be  as  efiectually  deter- 
sive as  fatty  and  resinous  acids  in  combination  with 
an  alkali.  Singularly  enough,  some  of  the  foreign 
jurors  seemed  to  regard  the  introduction  of  resin  and 
silicate  of  soda  into  soaps  as  an  adulteration,  and  we 
hear  that  it  took  some  little  trouble  to  convince  them 
to  the  contrary. 

Messrs.  Cook  and  Sons'  display  is  remarkable  for 
the  illustrative  specimens  it  contains.  An  instructive 
series,  showing  visibly  the  proportion  of  the  con- 
stituents existing  in  ordinary^oaps,  is  another  instance 
of  the  good  sense  that  so  many  exhibitors  have  shown 
in  giving  a  scientific  interest  to  their  collections.  The 
following  comparative  table  will  present  many  facts 
worthy  of  noUce  by  those  of  our  readers  who  take 
interest  in  the  fatty  adds  and  their  combinations  : 
Best  Yelloir.  Best  Mottled. 

Tallow  adds 50*00    Bone*taUow  adds  62*40 

Water 31-50    Water  30*00 

Caustic  Bodft 650    Causticsoda 760 

Beiin 1200 

Mai-iuc.  Blue  Mottled. 

Cocoa-oil  adds 23*00  Pulm  and  cocoa-oil  adds  5000 

Water 5960    Water 41*20 

Causticsoda 270    Caustic  aoda  7p 

Chloride  of  sodium 14-70    Baits 180 

Why  cocinate  of  soda  should  take  up  such  an 
enormous  quantity  of  water  in  comparison  to  the 
soda  salts  of  the  other  fatty  acids  still  remains  a 
mystery — one  of  the  many  that  are  daily  puzzling 
our  manufacturers,  but  which  they  have  no  time,  and 
scientific  chemists  apparently  no  will,  to  investigate. 
It  is  to  be  feared  that  most  of  our  younger  chemists 
of  the  present  day  are  only  too  anxious  to  discover 
new  substances  instead  of  examining  old  ones,  about 
which  we  know  so  little.  Why  do  they  not  follow 
the  good  example  set  them  by  Dr.  Frankland  and 
numberless  other  men  of  eminence^  and  descend  from 


their  polyammoniacal  pedestals  for  awhile  and  in- 
vestigate some  of  the  compounds  that  exist  under 
their  very  noses  ? 

Messrs.  Petman  and  Muller  show  an  article 
which  they  state  to  be  '*  Wax  Soap."  They  also  say 
that  it  is  **  free  from  resin  and  other  deleterious  sub- 
stances.'' We  beg  to  demur  to  both  these  state- 
ments. If  the  soap  be  really  made  of  wax  we  should 
be  glad  to  know  the  advanti^e  of  using  so  expensive  a 
materia],  and  we  never  beard  of  the  presence  of  resin 
in  soap  bein^  regarded  as  deleterious  by  any  one 
but  Messrs.  Petman  and  Muller.  At  the  bottom  of 
their  case  are  several  bottles  covered  with  blue  mould, 
and  said  to  contain  the  substances  from  which  the 
soap  is  made ;  but  as  they  are  without  labels  we  are 
as  much  in  the  dark  as  if  they  had  never  been  ex- 
hibited. The  soap,  whatever  it  may  be  made  of^  is  a 
dirty  looking  compound. 

Mr.  Alexander  Parkes  exhibits  a  wonderful 
series  of  specimens  illustrating  the  uses  to  which  that 
peculiar  substance  now  known  everywhere  under  the 
name  of  parkesine  may  be  applied.  As  most  of  our 
readers  possibly  know,  it  is  made  by  combining  castor 
or  cotton-seed  oil  with  pyroxylin  dissolved  in  a 
mixture  of  ether  and  alcohol,  nitrobenzol,  or  some 
other  suitable  solveat.  The  combination  of  the  oil 
and  the  pyroxylin  gives  rise  to  a  substance  of  un- 
certain composition,  which  is  applicable  to  an  infinite 
number  of  uses.  It  is  as  hard  and  flexible  as  ivory ;  ' 
it  is  neither  softened  by  heat  nor  hardened  by  cold. 
It  may  be  rolled  in  a  press  or  struck  in  a  die;  it  is 
capable  of  receiving  almost  every  colour,  both  opaque 
and  transparent ;  it  has  several  solvents,  and  can  be 
made  in  transparent  plates  as  hard  and  flexible  as 
horn.  It  is  a  strong  elective,  and  has  been  found  to 
be  superior  to  both  india-rubber  and  gutta-percha  for 
insulating  purposes.  In  fact,  it  seems  £fficult  to 
say  to  what  uses  it  may  not  be  turned.  It  was  first 
exhibited,  in  the  infancy  of  its  discovery,  at  the 
Exhibition  of  1862,  attracted  an  immense  amount  of 
notice,  and  gained  a  prize  medal ;  but  since  that  time 
its  inventor  has  been  so  much  occupied  with  several 
other  inventions  of  his  fertile  brain,  that  it  is  only 
within  the  last  few  months  that  its  commercial 
manufacture  has  commenced.  Mr.  Parkes  has  kindly 
consented  to  open  the  doors  of  his  factory  to  one  of 
our  staff;  we  shall,  therefore,  say  little  more  on  the 
subject.  His  case  has  been  the  object  of  everybody's 
admiration,  from  the  }'oung  ladies  who  think  parke- 
sine fans,  paper-knives,  and  card-cases,  amongst  the 
prettiest  things  in  the  Exhibition,  down  (or  up  ?)  to 
the  grave  scientific  men  from  all  parts  of  Europe, 
to  whom  it  presents  another  interesting  puzzle  in 
chemistry. 

There  are  many  other  objects  exhibited  in  Class  44 
which  we  feel  hardly  called  upon  to  notice.  In  the  sys- 
tem of  classification  adopted  by  the  French  Commission 
there  seems  to  be  an  overweening  tendency  to  classify 
objects  rather  according  to  their  origin  than  to  their 
ultimate  use.  lu  many  cases  this  rule  is  broken 
through,  the  consequence  being  that  several  manu- 
facturers exhibit  Uie  same  manufactures  in  two 
different  classes.  For  instance,  india-rubber  goods 
are  olassed  along  with  soda,  quinine,  and  soap,  they 
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alll)eiiig  considered  chemical  manufaetnres,  a  system 
that  brings  candles,  mackintosh  coats,  kamptiillcon 
knifeboards,  and  blacking,  within  sight  of  each  other. 
A  natural  classification  of  mannfactnres  is,  of  course, 
impossible,  and  we  are  compelled  to  fall  back  on  the 
use  to  which  an  object  is  pnt,  or  the  particular  branch 
of  manufacture  to  which  it  belongs,  as  our  guide  in 
arranging  them ;  but  surely  a  compromise  might  be 
made  between  these  two  principles,  and  the  absurdity 
avoided  of  giving  a  scientific  chemical  jury  waterproof 
coats,  kamptulicon  floorcloth,  india-rubber  combs, 
vulcanite  bracelets,  blacking,  and  such  like  incon> 
gruities. 


EDITORIAL  NOTES. 

CHEMISTRY   OF  THE    PRIM.SVAL   EARTH. 

Db.  Paul,  in  an  admirable  article  on  the 
Chemistry  of  Geology,  contributed  to  *  Watts's 
Dictionary,'  remarks — "it  is  from  chemistry 
alone  that  data  can  be  obtained  which  will 
admit  of  correct  conclusions  being  formed  as 
to  many  gec^ogical  phenomena^  mtsh,  for  in- 
stance, as  the  foro^ation  and  alteration  of  rocks 
and  strata,  and  of  the  individual  minerals  of 
which  they  are  constituted."  Those  geologists 
who  attended  Mr.  T.  Sterry  Hunt's  lecture  at 
the  Boyal  Institution  on  the  31st  ult.  must 
admit  that  geology  is  dependent  upon  chemistry, 
and  that  any  theory  of  rock  formation  in  which 
chemical  action  is  disregarded  must  be  im- 
perfect. Though  Mr.  Hunt's  history  of  our 
planet  was  based  upon  actual  results  obtained 
in  the  laboratory,  it  may  doubtless  have  ap- 
peared to  many  as  the  dream  of  a  poet  rather 
than  tlie  rigid  expression  of  positiTC  science. 
Starting  with  the  theory  that  what  is  now  the 
world  was  once  an  intensely  heated  mass  of 
gases  and  Tax>onrs — which  theory  accords  with 
the  recent  revelation  of  the  spectroscope — Mr. 
Hunt  showed  that  the  rocks  constituting  the 
earth's  crust  have  naturally  resulted  from  the 
gradual  cooling  of  this  mass  and  the  play  of 
chemical  forces  at  different  temperatures.  The 
primsBval  earth,  formed  by  the  cooling  of  a 
magma  of  silicates  and  aluminates,  was  sur- 
sounded  by  an  atmosphere  of  enormous  density, 
consisting  of  carbonic,  hydi*ochloric,  and  sid- 
phurous  acids.  Under  the  pressure  of  such  an 
atmosphere  water  might  exist  in  a  liquid  state 
at  a  very  high  temperature.  This  water  would 
dissolve  the  condensed  acids,  and  would  attack 
the  rocks,  the  primary  result  being  an  accumu- 
lation of  chlorides  and  sulphites ;  at  the  same 
time  the  carbonic  acid  of  the  atmosphere  would 
attack  the  dry  surface,  forming  carbonates.  By 
the  reaction  of  these  salts  the  primitive  lime- 
stones, dolomites,  and  gypsum,  together  with 
the  chloride  of  sodium  present  in  the  ocean. 


were  produced.  The  leading  results  of  Mr. 
Hunt's  experiments  have  already  been  noticed 
by  our  Paiis  coiTCspondent,*  and  as  we  hope  to 
publish  a  lengthy  abstract  of  this  lecture  in  a 
future  number,  we  will  not  attempt  to  repro- 
duce the  whole  argument. 

INDUSTRIAL    EDUCATION. 

LoBD  Granville,  the  President  of  the 
Committee  of  Council  on  Education,  writing 
to  the  *  Times,'  refers  to  "  the  superior  pro-  ^ 
gress  made  in  machinery  by  foreigners,"  and 
to  "  the  little  advance  we  have  ms^e  in 
most  departments  of  industiy,  except  in  those 
of  furniture,  glass,  and  china."  In  supx>ort 
of  his  general  ass^ion  he  publishes  a  letter 
addressed  by  Dr.  Lyon  f  layfair  to  Lord 
Taunton,  to  which  we  shall  presently  refer.  It 
is  a  noteworthy  fact  that  the  Science  and  Art 
Department,  presided  over  by  Lord  Granville, 
has  taken  under  its  special  care  those  branches 
of  industry  which  are  so  inadequately  npze- 
sented  at  the  Paris  Exhibition.  We>  at  any 
rate,  hear  of  examinations  being  held  and 
rewards  given  for  proficiency  in  "  mechanical 
and  mactiine  drawing,"  and  in  "steam;"  and 
the  South  Kensington  syllabus  leads  us  to  sup- 
pose that  those  who  pass  these  examinations 
must  have  a  piuctical  knowledge  of  the  con« 
struction  and  application  of  machinery.  On 
the  other  hand,  in  the  departments  of  furniture, 
glasA,  and  china,  where  we  hold  om*  own  against 
the  foreigners,  we  owe  little  to  South  Kensing- 
ton beyond  the  occasional  display  of  eood 
examples  in  loan  collections.  It  is  well  to  keep 
this  fact  in  mind,  as  it  bears  on  some  of  the 
remarks  we  have  to  make. 

According  to  Dr.  Playfair,  the  eminent  men 
of  different  nations  conCTegated  on  the  inter- 
national juries  in  Paris  nave  come  to  the  con- 
clusion that  our  country  has  shown  little  in- 
ventiveness, and  made  but  little  progress  in  the 
peaceful  arts  of  industiy  since  1862 ;  and  they 
seem  to  be  agreed  as  to  the  primary  cause  of  our 
stagnation.  While  France,  Prussia,  Austria, 
Bel^um,  and  Switzerland,  possess  good  systems 
of  industrial  education  for  the  masters  and 
managers  of  manu&ctories  and  workshops, 
benighted  England  possesses  none.  We  cannot 
accept  this  as  the  true  cause  of  the  inferiority 
of  our  display  of  machinery  at  Paris,  and  we 
are  surprised  that  Lord  Granville  should  appear 
to  endorse  the  opinions  of  the  foreign  jurors, 
while  the  department  over  which  he  presides 
has  already  sixty-two  certificated  science- 
teachers  in  "  mechanical  and  machine  drawing," 
and  twenty-one  in  "  steam,"  scattered  through- 
out those  districts  where  the  machine  manu-^ 
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factnre  is  maiztlj  canied  on,  and  offers  prizes 
of  no  small  value  to  those  who  pass  its  exami- 
nations. Are  we  really  behind  our  foreign 
neighbours  in  those  bi*anchcs  of  industry  in 
which,  until  so  very  lately,  we  took  the  lead  ? 
Ai'e  these  branches  properly  represented  at  the 
Exhibition  ?  Many  of  our  principal  machinists 
have  not  exhibited.  They,  in  common  with 
others  whose  manufactures  are  expensive  and 
cumbersome,  have  neglected  to  send  in  their 
works,  being,  probably,  tii-ed  of  these  great 
Exhibitions  which  succeed  one  another  so 
rapidly,  and  having  learnt  the  true  value  of  the 
distinctions  which  they  offer.  The  prize  medal 
may  be  of  use  as  a  trade  advertisement  to 
dealers  in  smaller  wares,  but  the  position  of 
these  non-exhibitors  is  too  high  to  need  such 
recommendation.  A  joke  too  often  repeated 
becomes  wearisome. 

Dr.  Flayfair  evidently  thinks  that  some 
system  of  "  technical  education  "  should  be  in- 
troduced into  this  country  to  enable  us,  if  not 
too  late,  to  recover  the  vantage-ground  which 
he  says  we  have  lost.  We  admit  that  extended 
scientific  and  industrial  teaching  is  desirable, 
but  we  doubt  whether  any  foreign  system  would 
thrive  in  this  country.  The  feeling  of  the 
English  people  is  against  Government  control 
in  ^ucational  matters.  Our  indigenous  system 
is  capable  of  great  development,  and  need  not 
be  supplanted.  By  strengthening  with  Govern- 
ment assistance  the  numerous  colleges  already 
in  existence,  and  by  establishing  others  on 
similar  principles,  the  scientific  and  industrial 
education  of  Englishmen  may  be  carried  out 
to  any  extent.  We  certainly  should  object  to 
the  delegation  of  increased  powers  to  a  oody  of 
whose  existence  two  thirds  of  the  people  are 
ignorant,  and  of  whose  capabilities  for  directing 
national  education  the  learned  entertain  serious 
doubts  ~a  body  which  is  nominally  associated 
with  Science  and  Art,  but  which  has  as  yet 
done  little  to  advance  either. 

One  question  to  Dr.  Playfair  before  we  con- 
clude. Did  the  power-loom  and  the  steam- 
engine  originate  under  a  Government  system 
of  mdustrial  education  ?  The  peaceful  develop- 
ment of  mechanical  science  has  been  indepen- 
dent of  Government  assistance,  and  has  resisted 
from  the  strong  unaided  energies  of  individual 
Englishmen,  mostly  of  the  humbler  classes.  It 
is  wrong  to  ignore  this  ^reat  fact,  and  to  speak 
as  though  we  were  unable  to  continue  to  buHd 
upon  the  solid  foundation  we  have  so  firmly 
l«Sd. 

Dr.  Playfair  suggests  that  there  should  be 
a  Government  inquiry  into  industrial  education 
on  the  Continent,  in  order  to  ascertain  the 
means  by  which  the  "  great  States"  are  attain- 
ing an  intellectual  pre-eminence,  and  the  con-- 


ditions  under  which  their  national  industries 
are  making  such  I'apid  progress.  In  our 
humble  opmion  such  an  inquiry  would  be 
profitless. 

Before  considering  the  systems  of  industrial 
education  adopted  by  the  **  great  States,"  our 
Government  ought  to  look  at  home,  and  in- 
quire into  the  system  which  is  being  carried 
out  by  the  Department  of  Science  and  Art. 
Authentic  information-  respecting  this  institu- 
tion is  much  needed.  With  what  powers  is  it 
invested  ?  What  are  its  intentions  f  To  whom 
is  it  responsible  for  the  proper  discharge  of  its 
functions  P 

When  such  questions  have  been  plainly 
answered  by  a  GK)vemment  Commission  of  In- 
quiry, Dr.  Flayfaii*'s  suggestion  may  be  deemed 
worthy  of  adoption. 

A  CHEMICAL  REPORT  ON  WINES. 

The  long  strins^  of  titular  letters  which  Dr. 
W.  Bird  Herapath,  of  Bristol,  writes  after  his 
name  must  be  regained  with  envy  by  unlettered 
dealers  in  testimonials.  The  letters  F.C.S.  have 
often  formed  a  respectable  trading  capital ;  but 
a  chemist  who  is  entitled  to  ms^e  use  of  the 
letters  M.D.,  r.R.S.,  M.R.C.S.E.,  and  L.S.A., 
has' the  advertising  world  at  his  feet.  The 
chemical  report  which  Dr.  Herapath  has  pre- 
pared as  an  advertisement  for  the  Victoria 
Wine  Company  may  deceive  the  general  pub- 
lic, but  every  analytical  chemist  will  regard  it 
as  a  puff,  pure  and  simple.  The  wines,  though 
sold  as  low  as  one  shilling  per  bottle,  may  be 
as  pure  as  they  are  said  to  be,  but  the  figures 
in  Dr.  Herapath's  table  do  not  indicate  their 
quality.  Any  ingenious  cellarman  could  concoct 
a  wine,  innocent  of  the  juice  of  the  grape,  that 
would  yield  the  same  numerical  results.  Che- 
mistry affords  veij  little  useful  information  as 
to  the  purity  of  wmes.  Of  course.  Dr.  Herapath 
knows  this,  and  we  do  not  suppose  that  he 
would  willinglv  exchange  the  forty-eight-shil- 
ling port  in  his  own  cellar  for  the  twelve- 
shiUing  port  which,  according  to  his  table, 
resembles  it  so  dosely.  He  publishes  the 
numerical  results  of  his  analysis  in  order  that 
would-be  consumers  of  the  cheap  wines  he 
recommends  so  strongly  "  may  see  and  judge 
for  themselves."  Left  to  themselves,  most 
people  will  conclude  that  there  is  no  essential 
difference  between  the  "pure,  unadulterated, 
genuine  wines  "*of  the  Victoria  Wine  Com- 
pany at  a  shilling  a  bottle  and  the  high-priced 
wines  taken  from  the  doctor's  cellar.  The 
more  knowing  ones  will  conclude  that  there 
is  no  essential  difference  between  Dr.  Hera- 
path's  elaborate  report  and  an  ordinary  trades- 
man's puff. 
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LITERATURE, 

BRANDE^S   DICTIONARY. 

A  Dictionary  of  Science,  Art,  and  Literature.  Edited 
by  W.  T.  Bbaitde,  F.R.S.L.  and  E.,  and  tlie 
Bev.  G-  W.  Cox,  MA.  Fourth  Edition.  In 
Three  Yolnmes.  London:  Longmans,  Green, 
Reader  and  Dyer. 

We  welcome  with  much  pleasure  the  appearance  of 
the  fourth  edition  of  Dr.  Brande's  excellent  book  of 
reference.  This  dictionary  has  an  identity  and  dis* 
tinctive  character  peculiarly  its  own,  which  marks  it 
out  from  all  its  compeers  and  predecessors.  It  is  the 
most  compact,  condensed,  and  ori^al  rSsumS  of 
knowledge  we  possess  in  the  Englbh  language,  and, 
so  far  as  oar  researches  have  extended,  we  know  of 
no  work  in  German,  French,  or  Italian,  to  match  with 
it.  Unquestionably  there  are  large  encyclopaedias  in 
those  languages  equal,  at  the  least,  to  the  best  of 
ours ;  bnt  neither  abroad  nor  at  home  is  there  any 
systematic  digest  of  science,  art,  and  literature  so 
portable,  so  facile  of  reference,  as  the  one  before  us. 

The  plan  of  the  projector.  Dr.  Brande,  cannot  be 
too  highly  commended.  When  he  contemplated  the 
publication  of  this  book,  now  more  than  a  quarter  of 
a  century  ago,  he  adopted  the  yery  best  means  to 
obtain  the  greatest  amount  of  accuracy  and  excellence 
for  his  undertaking.  He  adopted  the  plan  of  dis- 
tributing his  work  into  divisions,  each  embracing  a 
single  subject,  or  a  class  of  closely  allied  subjects, 
assigning  these  to  gentlemen  distinguished  for  their 
proficiency  in  the  departments  committed  to  their 
care.  By  this  method  the  shorter,  and,  according 
to  the  plan  of  some  encyclopsedial  editors,  the 
less  important  words  were  placed  under  the  charge 
of  men  of  the  highest  ability  in  their  several  walks. 
He  did  not  seek  to  make  his  work  attractive  by 
securing  a  few  brilliant  treatises,  to  set  like  gems 
in  a  heavy  mass  of  mere  compiler's  work.  His 
aim  was  to  avoid  a  mere  re-casting  of  what  other 
encydopssdias  contained,  and  to  obtain  an  original 
digest  of  the  stock  of  knowledge  possessed  by  the 
world  at  the  date  of  the  publication  of  his  book. 
The  mode  of  publishing  treatises  long  enough  of 
themselves  to  form  a  considerable  work  causes  the 
encydopsedias  in  whiqh  they  are  incorporated  to 
assume  such  voluminous  proportions  as  to  place  them 
quite  beyond  the  reach  of  ordinal^  readers.  What 
we  mostly  want  is  a  book  which  shall  furnish  within 
a  moderate  compass  a  body  of  authentic  information 
upon  science,  literature,  and  art,  so  arranged  that  the 
utmost  facility  of  reference  may  be  afforded  to  the 
reader  who  has  occasion  to  consult  it.  Now,  the  ex- 
tensive plan  upon  which  encyclopedias  are  compiled 
entirely  leaves  this  object  out  of  view.  , 

It  is  a  somewhat  curious  fact  that  our  encydo- 
poedias,  now  so  voluminous,  were  at  the  outset  of 
their  history  volumes  sufficiently  compact  and  concise. 
The  manner  in  which  they  have  grown  to  such  bulky 
proportions  we  do  not  reg^ard  as  an  advance  upon 
the  original  plan.  They  have  g^ne  on,  edition  after 
edition,  increasing  in  size,  and  consequently  in  price, 


without  bestowing  upon  the  general  body  of  the 
small  hard-working  words,  so  to  say,  any  more  atten- 
tion than  these  received  at  the  commencement  of 
their  career  as  encyclopsedial  definitibns.  Howsoever 
we  may  regard  it,  this  neglect  of  the  so-considered 
smaller  words,  in  order  to  secure  greater  prominence 
for  the  labours  of  a  few  distinguished  writers,  is  not  a 
decided  advantage  to  the  work  which  is  built  upon 
such  a  foundation,  for  the  important  and  valuable 
treatises  on  science  thus  published  are  very  often 
behind  the  existing  state  of  knowledge  when  their 
parent  work  is  completed.  Clearly  the  most  judicious 
plan  is  to  make  oneself  the  possessor  of  a  compara- 
tively small,  but  in  reality  very  full,  dictionary,  such 
as  the  one  in  question ;  leaving  to  the  manuals  which 
emanate  at  the  proper  time  from  the  pens  of  authori- 
ties in  science  and  art,  the  office  of  placing  before  us 
the  newest  ideas  relative  to  the  subjects  upon  which 
they  treat. 

This  notion  of  bulkiness  and  high  price  is  of  com- 
paratively modem  introduction.  The  historical  dic- 
tionary of  Moreri,  who  killed  himself  by  his  work, 
was  a  portable  book  enough ;  the  first  English  cyclo- 
paedia, the  '  Lexicon  Technicum,  or  Universal  Dic- 
tionary of  Arts  and  Sciences,'  by  John  Harris,  was  in 
two  volumes;  the '  Cyclopsodia' of  Ephraim  Chambers 
was  also  comprised  in  two  volumes;  the  'New  Uni- 
versal Dictionary  of  Arts  and  Sciences,'  by  Jolm 
Barrow,  was  in  one  large  folio  volume ;  the  '  New 
and  Complete  Dictionary  of  Arts  and  Sciences,' 
written,  according  to  the  title-page,  by  a  "  Society  of 
Gentlemen,"  and  usually  styled,  after  the  name  of  its 
publisher,  'Owen's  Dictionary,'  was  in  four  octavo 
volumes ;  the  earliest  edition  of  the  '  Encyclopssdia 
Britannica,'  which  first  appeared  ninety -six  years  ago, 
was  in  three  quarto  volumes  of  not  large  dimensions. 
The  work  which  it  is  said  suggested  the  last-named 
encyclopedia  was  the  '  Universal  History  of  the  Arts 
and  Sciences,'  published  in  London  in  1745  by  a 
certain  Dr.  Coetlog^n,  which  was  mainly  com- 
posed of  complete  treatises  on  distinct  arts  and 
sciences.  In  proceeding  after  this  fashion  it  were 
pretty  much  as  though  at  a  future  period — say  when 
the  copyright  had  lapsed — we  were  to  take  the  several 
treatises  included  in  'Lardner's  Cyclopsedia,'  and 
string  them  upon  a  thread  of  short  definitions  of 
words  selected  from  the  lexicon  nearest  to  hand. 
While  upon  the  subject  of  lengthiness  in  worka  of 
reference,  we  may  congratulate  ourselves  upon  never 
having  gone  so  far  as  the  Germans,  whose  '  Oekono- 
misch-Technologische  Encyklopadie,'  commenced  at 
Berlin  in  1773,  and  now  in  progress,  has  attained  the 
respectable  number  of  220  quarto  volumes.  As  a  set 
off,  however,  against  this  encyclopsedial  monster,  they 
may  show  their  admirable  '  ContMsations-Lexikon,' 
the  last  edition  of  which  was  comprised  in  fifteen 
volumes — a  work  of  unequalled  popularity. 

We  spoke  of  '  Brando's  Dictionary'  as  being  cha- 
racterised by  originality,  an  epithet  which  may, 
perhaps,  need  a  few  words  of  explanation.  When  the 
work  ^rst  appeared  every  word  was  compiled  from 
original  sources,  not  founded  upon  other  encydo- 
psedias, which  feature  the  work  still  retains,  thus 
giving  it  an  advantage  t^^l^l^^^V^^  ^e  ambitious 
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*  Kncyclopsedia  Britannica/  the  shorter  definitions  in 
which  are  founded  npon  earlier  works  of  the  same 
class  as  itself.  The  supposed  necessity  for  such  a 
groundwork  has  long  been  in  fashion.  Tlie  celebrated 
French  'Encyclopedic'  was  built  up  in  this  way. 
When  the  cyclopsedia  of  Epbraim  Chambers  appeared 
it  was  revUed  in  France  as  a  servile  compilation, 
principally  from  French  writers;  nevertheless  Di- 
derot and  D'Alembert  confessedly  took  a  transla- 
tion of  this  work  as  the  foundation  of  their  own. 
They  made  the  curious  admission  that  otherwise  it 
would  have  been  almost  impossible  to  procure  the 
necessary  assistance  for  the  task : — **  II  n'y  a/'  they 
said,  "  presqu'aucun  de  nos  collegues  qn'on  edt  deter- 
mine a  travailler,  si  on  lai  edt  proposer  de  composer 
h.  neni  toute  sa  partie ;  tons  auroient  et^  effrayes,  et 
r£ncyclop^ie  ne  se  feroit  point  faite.''* 

After  the  publication  of  the  earlier  edition  of 
<  Bnmde's  Dictionary'  it  was  the  practice  to  issue  a 
supplement  containing  terms  that  had  been  omitted,  or 
that  appeared  on  further  reflection  to  deserve  a  place 
in  a  'Dictionary  of  Science,  Art,  and  Literature;'  as  also 
the  principal  scientific  terms  which  had  come  to  be 
adopted  since  the  first  edition.  The  prospectus  to 
the  present  edition  informed  us  that  "  the  progress  of 
science  and  general  knowledge  during  the  twenty- 
four  years  which  have  elapsed  since  the  publication 
of  the  first  edition  of  this  dictionary  has  made  it  im- 
practicable any  longer  to  render  that  work  a  fit 
representation  of  existing  knowledge,  by  means  of 
corrections  and  supplements.  It  has,  therefore,  been 
considered  advisable  to  re-write  or  re-edit  it  through- 
out, and  thus  to  make  it  an  entirely  new  work." 
The  general  reader  who  desires  to  get  his  informa- 
tion readily,  and  the  student  whose  list  of  books  to 
master  ia  considerably  longer  than  his  purse,  will  be 
grateful  for  the  enterprise  which  has  enabled  the 
editors  to  put  in  execution  the  laudable  intentions 
announced  in  the  paragraph  we  have  quoted.  On 
the  principles  just  mentioned  the  work  has  been 
mainly  re-cast  and  re-written. 

The  rapid  progress  of  Comparative  Anatomy  has 
compelled  the  introduction  of  a  large  number  of 
new  words.  The  valuable  discovery  of  interesting 
geueral  forms  of  life  has  given  rise  to  their  description 
in  a  series  of  new  articles,  comprised  under  the  section 
of  Zoology;  the  advance  made  in  the  science  of 
FalcBontology  requii-ed  and  received  increased  atten- 
tion; in  Geology,  what  was  in  former  editions  a 
long  general  article  has  been  disintegrated,  and 
the  subject  has  been,  we  think,  advantageously 
broken  up  into  the  several  branches  into  which  the 
science  is  divided;  Physical  Geography  makes  its 
appearance  almost  for  the. first  time  in  this  edition ; 
,  the  application  of  photography  to  the  production  of 
permanent  records  of  celestial  phenomena,  and  the 
new  views  inaugurated  through  the  means  of  spectrum 
analysis  have  all  been  concisely  but  surely  noted  under 
the  department  of  Astronomy.  We  are  assured  by  the 
editors,  and  there  is  abundant  proof  of  the  assertion, 
that  the  necessity  for  a  thorough  revision  of  the 
articles  on  Chemistry  and  Physics  has  been  met,  and 

•  'Encyclopddie/  art.  "Encydop.,"  torn,  v,  p.  645. 


that  much  new  matter  has  been  added;  the  like 
remark  applies  also  to  Mineralogy.  In  the  subjects  of 
Architecture,  Mathematics,  Agriculture,  the  Military 
and  Naval  Sciences,  in  Political  Economy  and  Theo- 
logy, the  articles  of  the  former  editions,  being  found 
far  below  the  present  standard,  have  been  care- 
fully rewritten.  One  feature  in  this  fourth  edition 
of  *  Brande's  Dictionary'  is  almost  entirely  new — the 
descriptive  articles  bearing  upon  the  subject  of  Com- 
parative Mythology,  which,  when  the  first  edition  of 
the  work  was  published,  about  twenty-five  years  ago, 
was  scarcely  in  existence.  Upon  the  subject  of 
Derivations,  or  Etymology,  the  editors  seem  to  have 
proceeded^in  the  most  praiseworthy  way.  Without 
desiring  to  be  exhaustive,  and  leaving,  very  properly, 
the  task  of  tracing  words  to  their  original  source  to  the 
professed  philologist,  their  aim  has  been  to  give  tho 
nearest  forms  in  which  any  word  occurs  in  languages 
to  which  it  has  the  closest  relationship. 

Many  changes  have  been  necessitated  in  the  list  of 
editors  and  contributors  to  the  dictionary ;  the  most ' 
important  is  that  due  to  the  death  of  the  lamented 
Professor  Brande,  whose  clear  and  energetic  mind 
w^as  engaged  upon  the  work  almost  till  the  last  days 
of  his  earthly  career.  The  original  edition  was  pro- 
duced under  the  editorship  of  Professor  Brande,  with 
Dr.  Joseph  Cauvin  as  his  assistant.  The  book  now 
before  us  was  completed  by  the  Rev.  G.  W.  Cox,  M.A., 
who  commenced  as  assistant-editor  under  Dr.  Brande. 
Botany  and  Gardening,  originally  from  the  pen  of 
Dr.  Lindley  alone,  now  owes  a  portion  of  its  matter 
to  Thomas  Moore,  F.L.S.,  Curator  of  the  Botanic 
Garden,  Chelsea ;  the  Biolological  sciences,  comprising 
Anatomy,  Physiology,  Zoology,  and  Palaeontology, 
are  still  confided  to  the  care  of  Professor  Owen,  who 
is  assisted  by  Dr.  C.  Carter  Blake. 

At  first.  Chemistry,  Mineralogy,  Geology,  Medicine, 
and  the  Arts  and  Sciences  depending  on  chemical 
processes,  were  all  undertaken  by  Professor  Brande. 
Very  properly  these  subjects  are  no  longer  entrusted 
to  one  pen,  but  are  distributed  amongst  a  number  of 
able  contributors:  General  Chemistry  and  Physics 
owe  their  exposition  to  Professor  Brande,  Dr.  Frank- 
land,  John  Attfield,  Ph.D.,  John  Broughton,  B.S., 
W.  F.  Barrett,  and  Herbert  MacLeod.  Geology, 
Physical  Geography,  and  Hydrology,  emanate  from 
Professor  Ansted;  whilst  Mineralogy  comes  from 
Henry  William  Bristow.  Political  Economy,  formerly 
contributed  by  J.  E.  McCuUoch,  is  in  this  edition 
confided  to  the  B^ev.  J.  Thorold  Rogers.  Astronomy 
is  under  the  charge  of  Dr.  Frankland  and  J.  N. 
Lockyer.  The  section  relating  to  Agriculture  has 
been  written  by  John  Chalmers  Morton,  the  editor 
of  the  '  Agricultural  Gazette.-*  General  Literature 
is  from  the  Rev.  G.  W.  Cox  and  Herman  Merivale, 
the  latter  gentleman,  in  this  edition,  as  in  the 
first,  taking  the  division  of  the  work  relating  to 
Law^ 

The  foregoing  list  of  names  of  the  eminent  gen- 
tlemen who  have  contributed  to  this  new  edition  will 
form  a  sufficient  guarantee' for  the  worthiness  of  the 
work.  In  the  former  editions  the  print  was  painfully 
small;  we  are  glad  to  observe  a  great  improvement 
in  this  respect,  for  now  we  have  a  larger  and  exceed- 
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ingly  readable  type.  It  may  appear  hypercritical, 
but  in  reality  it  is  not  so,  to  find  fault  with  the  bmd' 
ing  of  the  book.  It  is  defective  in  this  respect, 
because  too  fragile  and  fiimsy  for  so  weighty  a  work. 
The  constant  referonco  to  which  these  volumes  will 
be  subjected  will  soon  cause  the  sheets  to  jump  out  of 
their  covers,  and  then  the  re-binding  will  necessitate 
the  abridging  of  the  margin,  already  rather  deeply 
cut  into  by  &e  bookbinder's  "  plough ;"  but  luckily 


for  the  reader,  he  has  the  remedy  in  his  own  hands ; 
he  has  only  to  purchase  an  edition  of  the  work  bound 
strongly  in  half  calf  to  possess  a  good,  lasting,  wear- 
and-tear  edition  of  a  valuable  book — a  work  wherein 
no  diflSculties  have  been  evaded,  but  have  been  fairly 
met  and  overcome ;  the  most  commendable  book  of 
its  kind  we  know,  the  most  excellent  review  of  the 
entire  field  of  human  knowledge  we  at  present  have 
in  the  English  language. 


ANALYSIS    OF    THE    METROPOLITAN    WATERS     IN    MAY,    1867, 
By  Professor  Y^ksrLkSjy,  F.R.S.,  of  the  Moyal  College  of  Chemistry • 


Coif  PAS  lES. 


Thames, 
Chelsea  .... 


West  Middle, 
sex  


Sonthwark  & 
Vauxhall... 

Grand   Junc- 
tion  


Date  aud  Place  of  CoUeetion. 


Lambeth. 


Other  Sources, 
New  River... 

East  London 

Kent   


Loch  Katrine 


r  15th  May,  \ 

I  Cab  Rk.,  Tottenbm.  Ct-  Rd.  J 

r  7th  May,  1 

1     Old  Ford  Waterworks     J 

/  14th  May,  1 

1     Waterworks,  Deptford     J 


f  February, 


Glasgow 


i§ 


f  ist  May,  1 

\  Cab  Rank,  Horse  Guards  j 

r  ist  May,  "1 

1  Great  Portland  'Street,  W.  J 

r  1st  May,  1 

\        Barclay's  Brewery        J 

/  30th  May,  \ 

1  Cab  Rank,  S.  Molion  Street  j 

/  ist  May,  1  ^ 

1  Cab  Rank,  Westminster  Rd.  / 1    *9'«4 


29*34 


27-16 


28*82 


2984 


39*32 


I 


i 


1^ 


51 

III 


•287 
•231 
•260 
•278 
•465 


•199 
•220 
•207 
•210 
•184 


•004 
•004 
•006 
•005 
•006 


I  '23' 

I  -278 

I   228 

I    '227 


1325 

'755 
^795 
.129s 
1285 


22-0 

!   20-8 

208 

21*4 
I    21-4 


24-68       1-163     j    '205 

161 

:    363    i  '002 


2686 


'245 


004 

002 


•254 


328    I  -256 


•031 


285 

1865 

i8-8 

190 

915 

20-0 

384 

2855 

28*0 

041 

0 

0*3 

The  nambers  m  columns  3, 4,  5, 6,  7, 8,  ani  a  alt^latc  to  100,000  parti  of  the  waters.  The  Table  is  to  be  read  thus;— 100,000  lb . 
of  Chelsea  water  collected  on  ist  May  at  the  Horse  Guards  cab  rank  contained  X9J4  lb.  of  solid  impurity  j  t)ie- organic  matter, 
constituting  a  portion  of  this  impurity,  contained  287  lb.  of  carbon.  This  solid  impurity  also  contained  199  lb.  of  nitrogen  in  the  form 
of  nitrates  and  nitrites,  besides  -004  lb.  of  ammonia,  whilst  the  total  amount  of  combined  nitrogen  in  every  form  was  131  lb.  Tlie 
above  quantity  of  water  supplied  by  the  Chelsea  Company  had  been,  after  its  descent  to  the  earth  as  rain,  contaminated  with 
sewage  or  manure  matter  equivalent  to  1315  lb.  of  average  Altered  London  sewage.  By  gradual  oxidation,  partly  in  the  pores  of  the 
soil,  partly  in  the  Thames  or  its  tributaries,  and  partly  in  the  reservoirs,  filters,  and  conduits  of  the  Company,  this  sewage  contamination 
had  been  entirely  eonrerted  into  comparatively  imiocoons  inorganic  compounds  before  its  delivery  to  consumers.  Fmally,  100,000  lb. 
of  the  Chelsea  Company's  water  contained  wo  lb.  of  carbonate  of  lime,  or  an  equivalent  quantity  of  other  soap^destroying 
ingredients. 

The  waters  of  the  SontUwark  and  Grand  Junction  Companies  were  turbid  when  drawn  from  the  mains.  /^^  r^,r^J^^r> 

The  water  supplied  by  the  East  London  Company  from  their  reservoin  at  Old  Ford  has  been  specially  examined  mprkem  ntM^ 
eoHtamnatioit  (1. «.  sewage  ezisti&g  as  such  at  the  time  the  analysia  was  made),  bat  no  such  contamination  was  detected.  O 
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OUR  FOREIGN  CORRESPONDENCE. 

FRANCE. 

Paris  ;  June  3. 

Death  of  Pdouze— His  life  and  work— Vacancy  in  the  Academy— 
Ou  some  faults  in  the  election  for  placea— Foundation  of  a 
physical  laboratory— Meeting  of  the  Academy  of  Sciences  on 
May  zj. 

Th^ofhili  Julbs  Pe LOU zb,  whose  severe  ill- 
ncfls  we  mentioned  a  fortnight  ago,  died  on  Friday 
last,  the  31st  of  May,  at  his  country  house  at  Bellevae, 
close  to  Sevres.  Bom  the  X3th  of  Fehrnary,  1807,  at 
Valognes  (D^partement  de  la  Manche),  he  inherited 
his  love  for  science  and  arts  from  his  father,  Edmond 
Pelonze,  a  man  of  great  practical  talents,  formerly 
employed  in  the  manufactory  of  Qohelins,  and  after- 
wards director  of  the  gasworks  of  the  Manby  and 
Wilson  Company  at  Paris.  Pelouze  the  elder  is 
known  as  the  author  of  a  great  number  of  treatises 
on  various  branches  of  applied  chemistry — on  glass- 
making,  on  brickmaking,  on  colours  and  varnish- 
making,  on  washing  and  bleaching  for  housewives, 
etc.  His  treatise  on  the  last-named  subjects  was 
published  under  the  name  of  his  wife.  His  chief 
work, '  On  the  Manufacture  of  Gas,'  was  revised  by 
his  son,  and  came  out  in  a  second  edition  as  late  as 

1859. 

Young  Pelouze  entered  life  as  a  pharmaceutical 
chemist;  but  he  was  only  twenty  years  old  when 
Ghiy-Lussac  made  him  his  assistant,  and  published 
some  of  his  researches  conjointly  with  him.  Three 
years  later,  in  1830,  he  became  professor  of  chemistry 
at  Lille.  Here  he  examined  the  juice  of  beetroot, 
and,  in  conjunction  with  Kublmann,  published  a  paper 
on  its  fermentation.  From  183 1  until  1847  ^^®  ^^^ 
the  place  of  Qs^y-Lussac  as  Professor  of  Chemistry  at 
the  £cole  Polytechnique,  and  at  about  the  same  time 
( 1 831)  he  was  elected  to  supply  the  place  of  Th^nard 
as  professor  at  the  College  de  France.*  Shortly  after 
these  elections  Pelouze  managed  to  go  to  Giessen,  and 
to  publish  joint  researches  with  Liebig  on  the  ether 
contained  in  wine,  to  which  they  g^ve  the  name  of 
cenanthic  ether,  but  which  was  afterwards  proved  by 
Delffs  to  be  identical  with  pelargonic  ether..  In  1833 
Pelouze  became  Assayer,  and  in  1846  Controller  (Veri- 
ficateur)  of  the  Mint.  He  was  elected  a  member  of 
the  Academic  des  Sciences  in  1837.  ^^  republican 
views,  and  much  interested  in  politics,  he  became 
prominent  through  the  revolution  of  1 848.  The  pro- 
visional government  elected  him  to  a  place  which 
until  then  belonged  to  the  nobility  or  to  the  chief 
dignitaries  of  the  state,  that  of  President  to  the 
Board  of  the  Mint  (Pr^ident  de  la  Commission  des 
Monnaies).  Thia  position  h6  held  until  his  death. 
He  became  snccessively  knight,  officer,  and  com- 
mander of  the  Legion  of  Honour.  His  private  labora- 
tory for  pupils  in  the  Rue  Dauphine  closed  when  he 

*  It  is  nsnal  in  some  public  schools  of  France  that  a  proressor 
may  give  up  his  work  without  losing  either  his  title  or  ins  siilii  y. 
The  man  who  takes  hb  place  is  called  "professeur  snpplcnnt,"  and 
stands  in  the  same  position  to  him  as  a  curate  would  to  an  in- 
rumbent  in  the  Church  of  England.  This  is  the  way  in  which 
Pelouze  acted  for  Gay-Lussac  and  Thdnard. 


opened  a  laboratory  in  the  mint.  The  number  of 
papers  published  by  the  deceased  is  very  great.  We 
can  only  mention  here  the  most  prominent  of  his 
researches.  Among  these  none  will  be  better  re- 
membered than  the  investigation  recorded  in  his 
paper  on  the  transformation  of  hydrocyanic  acid  into 
ammonia  and  formic  acid.  This  paper  was  published 
in  1834,  but  the  importance  of  his  discovery  became 
evident  at  a  much  later  period,  when  hydrocyanic 
acid  was  first  produced  from  carbon  and  nitrogen. 
Then  it  was  that  the' transformation  which  Pelouze 
had  effected  by  treating  hydrocyanic  with  a  strong 
solution  of  hydrochloric  acid  attained  its  remarkable 
position  as  the  first  instance  of  the  synthesis  of  an 
organic  body  from  its  elements.  At  the  time  of  the 
discovery  its  real  importance  could  not  be  appre- 
ciated, but  even  then  the  relation  of  formic  to  hydro- 
cyanic acid  was  of  mach  interest.  Next  in  im- 
portance to  this  memorable  paper  are  several  papers 
on  the  products  of  the  dry  distillation  of  lactic,  malic, 
and  tartaric  acids.  Pelouze  discovered  lactic  anhy- 
dride and  lactide.  Maleic  and  pyrotartaric  as  well 
as  pyrogallic  acid,  if  not  actually  discovered  were,  at 
least  chiefly  studied  by  him.  The  salts  of  lactic  acid 
were  likewise  examined  by  Pelouze,  and  described  in 
several  papers,  one  of  which  he  published  conjointly 
with  Gay-Lussac. 

A  memoir  on  mustard  oil  was  published  by  Dumas 
and  Pelouze ;  another  on  asparamide  (asparagine)  and 
asparamic  acid  by  Pelouze  and  Boiitron,  and  a  joint 
research  on  curarine  was  published  by  Pelouze  and 
Claude  Bernard.  In  mineral  chemistry  nitrosulphn- 
ric  acid  constitutes  his  chief  discovery.  In  applied 
science  numerous  contributions,  particularly  on  ful- 
minates and  the  manufacture  of  percussion-caps,  and 
above  all  on  glass,  were  published  by  him  at  various 
intervals.  Pelouze  had  an  interest  in  large  glass 
works  at  St.  Gobin,  and  his  last  communication 
made  to  the  Academy,  some  months  ago,  treated  on 
the  subject  of  this  manufacture.  A  treatise  on  che- 
mistry in  five  volumes  by  Pelouze  and  Fremy  has 
seen  three  editions,  the  last  of  which  was  published  in 
1866.  All  these  publications,  if  they  do  not  place 
him  amongst  the  very  first  French  savants,  will  pre- 
serve his  name  permanently  in  the  history  of  science. 
His  great  kindness  of  heart,  and  sincere  and  active 
interest  for  his  .pupils,  will  not  easily  be  forgotten. 
There  are  and  have  been  witnesses  to  these  genial 
qaalities  in  England.  Professor  Crace  Calvert  and 
the  late  Mr.  Stoikowitch  were  assistants  to  M.  Pe- 
louze. Dnring  the  last  years  important  researches  on 
aniline  colours  were  carried  on  in  his  laboratory  by 
MM.  Girard,  de  Laire,  and  Chapoteaut. 

Pelouze  outlived  his  wife  some  weeks  only.  He 
leaves  a  son  and  two  daughters.  His  death  opens  a 
place  in  the  chemical  section  of  the  Academy,  where 
no  election  has  taken  place  since  Th^nard  died  in 
1857.  Some  months  will  pass  before  a  new  election 
will  provide  a  successor  te  the  deceased  academician, 
but  already  the  result  might  be  predicted  with  great 
probability.  A  change  will  most  likely  take  place  in 
the  arrangement  of  offices  in  the  mint.  Other 
vacancies  do  nut  occur  through  this  death,  for  Pe- 
louze, with  great  self-denial,  voluntarily  abdicated 
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Lis  several  professorships.  Such  self-denial  is  not  often 
practised  by  the  scientific  men  of  France.  I  could 
name  several  eminent  professors,  each  of  whom  holds 
about  half  a  dosen  snng  little  places.  As  a  rule, 
professorships  in  science  here,  as  in  Engknd,  bring 
inadequate  pay,  and  this  is  the  reason,  but  not  always 
the  excase,  for  the  accumulation  of  offices.  Having 
touched  upon  one  evil,  connected  with  professor- 
ships, I  venture  to  call  attention  to  another,  which  is 
common  to  both  countries.  I  aUnde  to  the  tendency 
to  give  the  preference  to  candidates  who  have  been 
puplk  to  the  institution  where  the  vacancy  occurs. 
A  flagrant  example  of  this  occurred  here  a  short  time 
ago,  when  the  place  of  Bepetiteur  to  the  Polytechnic 
School  was  given  to  a  former  pupil  of  this  institution, 
perfectly  unknown,  in  preference  to  a  professor  of  the 
highest  attainments  and  reputation. 

A  great  step  in  advance  for  the  promotion  of  phy- 
sical science  is  contemplated  at  present  by  the  pro- 
fessors of  the  Sorbonne.  It  is  intended  to  found  a 
laboratory  for  researches  in  natural  philosophy,  and 
to  place  it  under  the  care  of  Professors  Jamin  and 
Desains.  Similar  institutions  on  a  limited  scale  exist, 
as  far  as  I  know,  in  Germany  only,  at  Heidelberg 
i^ith  Professor  Kirchhoff,  at  Konigsberg  with  Profes- 
sor Neumann,  and  at  Berlin  with  Professor  Magnus  as 
directors. 

Inowtnmtothemeeting  of  the  AcADEiiYof  27thult. 

How  have  native  metals  been  reduced  from  their 
combinations?  To  solve  this  question  Professor 
Graham  has  made  a  g^eat  step  by  inquiring  into  the 
nature  of  the  gcues  enclosed  in  malleable  and  colloid 
metcUe,  such  as  meteoric  iron.  For  these  gases  will 
indicate  the  nature  of  the  atmosphere  which  sur- 
rounded the  metals  when  for  the  last  time  they  were 
in  a  soft  state.  The  meteoric  iron  from  Lenarto 
being  very  pure  and  malleable,  containing  in  100 
parts  90*9  Fe,  8*4  Ni,  07  Co,  and  a  trace  of  copper), 
was  considered  to  be  particularly  well  suited  for  this 
inquiry.  A  piece  of  45  grammes  was  cut  off  with  a 
chisel  and  washed  with  potash  and  distilled  water, 
care  having  been  taken  to  ascertain  that  this  treat- 
ment does  not  canse  hydrogen  to  be  absorbed  by  the 
iron.  The  piece  was  then  heated  in  a  new  porcelain 
tube,  the  air  of  which  was  first  removed  by  SprengeVs 
aspirator.  In  two  hours  and  a  half  16*5  cubic  cen- 
timetres of  gas  were  evolved,  the  second  portion  of 
which,  on  examination,  was  found  to  consist  of  857 
p.c.  of  hydrogen,  4*4  p.c  of  carbonic  oxide,  and  9*8 
p.c.  of  nitrogen.  The  quantity  of  gas  evolved  corre- 
sponds to  3*85  times  the  volume  (578  c.c.)  of  the  iron. 
4l  comparison  was  then  instituted  by  treating  in  the 
same  way  23  grammes  of  iron  nails  (well  cleaned). 
They  disengaged  7-98  c.c.  of  gas,  or  2^66  times  their 
own  volume.  The  second  part  of  tins  gas  consisted 
of  2 1  p.c.  of  hydrogen,  58  p.c.  of  carbomic  oxide,  and 
II  p.c.  of  nitrogen.  The  terrestrial  origin  of  this 
iron  thus  becomes  evident  through  the  large  amount 
of  carbonic  -oxide  it  contains.  On  the  other  hand, 
through  spectral  analysis,  hydrogen  has  been  dis- 
covered by  Messrs.  Huggins,  Miller,  and  Secchi  in 
many  fixed  stars.  The  iron  from  Lenarto  evidently 
owes  its  origin  to  a  similar  atmosphere,    Jt  contairs 


imprisoned  in  its  pores  the  hydrogen  of  stars.  But 
as  iron  under  ordinary  pressure  could  never  be  made 
to  absorb  more  than  its  own  volume  of  hydrogen, 
whereas  the  iron  of  Lenarto  contains  three  times  as 
much,  the  density  of  the  star-atmosphere  was  evi- 
dently mnch  greater  than  our  own,  and  particularly 
much  greater  than  the  thin  atmosphere  of  comets. 

M.  iJesains,  in  his  researches  on  the  absorption  of 
heat  by  liquids  and  gases,  obtained  the  resnlt  that  a 
substance  has  the  same  power  of  absorption  in  the 
gaseous  and  in  the  liquid  state.  Thus,  a  tube  filled 
with  liquid  other,  and  another  tube 'of  the  same 
section  filled  with  vapour  of  the  same  weight  of  ether, 
at  little  less  than  ordinary  pressure,  absorbs  the  same 
qnantity  of  heat;  the  same  was  found  for  formic 
ether;  sulphide  of  carbon  was  found  to  possess  too 
sm:)ll  an  absorbing  power  to  be  well  adapted  for  the 
experiment.  By  increasing  the  pressure  of  vapours 
or  gases  their  absorbing  power  is  of  course  increased, 
but  at  a  smaller  rate  than  the  pressure.  Thus,  by 
submitting  the  vapour  to  a  pressure  of  10,  the 
absorption  power  will  increase  to  the  amount  a.  By 
submitting  it  to  a  pressure  of  20,  an  increase  h 
will  take  place.    But  b  will  be  smaller  than  2a. 

M.  Wurtz,  in  a  paper  on  methyl-aUyly  modifies 
and  generalises  the  method  by  which  he  produced 
ethyl-allyl  isomeric  with  amyl  some  time  ago. 

In  vain  he  tried  to  obtain  a  substance  isomeric 
with  ethyl-allyl  by  the  action  of  brominated  propy- 
lene, CjHsBr,  on  zinc-ethyl.  No  perceptible  action 
takes  place.  It  has  also  been  found  impossible  to 
displace  the  two  bromine  atoms  of  bromide  of  propy- 
lene, C3H6Br2,  by  ethyl,  although  MM.  Friedel  and 
Ladenburg  succeeded  in  effecting  such  displacement 
with  methyl-chloracetal,  C3H6CU  =  CHjOCliCH]. 

»_. , / 

The  action  of  zinc-amethyl  on  iodide  of  allyl  re- 
quires a  temperature  of  120°.  It  engenders  but  a 
small  quantity  of  methyl-allyl,  CHjCjH5.  This  com- 
pound is  easily  obtained  by  the  method  first  used  by 
M.  Wurtz  for  the  production  of  mixed  radicles,  and 
lat«r  by  MM.  Fittig  and  Tollers  for  the  production 
of  aromatic  hydrocarbons. 

Sodium  is  heated  in  a  water-bath  for  several  hours 
with  iodide  of  methyl  and  iodide  of  allyl  diluted  with 
ether.  Very  strong,  small,  sealed  glass  retorts  are 
used  for  the  purpose.  They  are  then  exposed  to  a 
strong  cold,  opened,  and  emptied  by  distilling  the 
liquid.  The  distilled  portion  is  mixed  with  bromine. 
The  bromine  formed  dUstills  almost  entirely  between 
It; 5® and  165^  The  portion  distilling  between  155'' 
and  159^  is  pure  bromide  of  butylene  or  pseudo- 
bntylene.  The  boiling  point  of  real  bromide  of  buty- 
lene is  exactly  the  same.  Decomposed  anew  by 
sodium,  this  bromide  furnishes  a  hydrocarbon  boiling 
at  6°  below  o®,  which  combines  with  hydriodic  acid  to 
form  C4H8H I,  boiling  between  116°  and  ii8^  Its 
boiling  point  and  density  are  the  same  which  M.  de 
Luynes  found  in  iodhydrate  of  butylene.  It  would 
therefore  appear  that  butylene  is  really  methyl-allyl 
CH3.C3H5.  But  as  the  boiling  point  of  the  former 
has  hitherto  been  considered  higher,  M.  Wurtz  care-^ 
fully  reserves  his  final  judgment. 

M.  Dnclaux  found  the  white  crystalline  comp 
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formed  by  the  rapid  evaporation  of  sulphide  of  car- 
bon in  moist  air  to  oonsigt  of  a  hydrate  of  sulphide  of 
carbon,  (CS2)iHiO. 

This  compound  is  decomposed  at  the  tempeniture 
of  3*^  below  o.  It  was  analysed  by  adding  chloride  of 
calcium  to  the  decomposed  product,  and  evaporating 
the  sulphide  of  carbon,  weighing  the  substance  before 
and  afler  the  addition  of  chloride  of  calcium,  and 
after  evaporation. 

M.  Hulot,  manufacturer  of  postage-stamps,  com- 
municates the  fact  that  aluminium-bronze  advanta- 
geously replaces  steel  in  the  instrument  used  for 
perforating  the  sheets  of  postage-stamps.  It  does 
not  get  blunt  so  soon  as  steel  does  in  cutting  paper. 

M.  H.  St.  Claire  Deville  adds  some  remarks  to 
this  note.  He  speaks  of  another  innovation  intro- 
duced by  M.  Hulot,  namely,  the  addition  of  zinc 
amalgam  to  ordinary  solder.  The  solder  thus  pro- 
duced is  applicable  at  low  temperatures  for  cast  iron 
and  aluminium -bronze.  He  adds  another  remark  on 
the  curious  properties  of  alloys.  Ingots  of  an  alloy  of 
platinum  and  lead  of  2  centimetres  in  thickness, 
were  left  foar  or  five  years .  side  by  side  of  similar 
ingots  of  pure  lead.  The  latter  were  unaltered, 
whereas  the  lead  of  the  former  was  entirely  trans- 
formed into  carbonate. 

M.  Mene  publishes  a  great  number  of  analyses  of 
anthracite^,  showing  very.great  differences  in  the  pro- 
portion of  volatile  matter,  carbon,  and  ashes,  as  well  as 
in  composition  of  the  latter  and  their  specific  weights. 

M.  S.  de  Luca,  physician  at  a  hospital  at  Naples, 
remarks  that  sulphate  of  sodium,  which,  as  every- 
body knows,  prevents  the  fibrine  of  blood  coagulating, 
is  a  gpod  dissolvent  for  the  spots  sometimes  formed 
on  the  cornea  of  the  human  eye.  He  applies  the 
remedy  in  the  shape  of  a  fine  powder. 

ROYAL  INSrirUTION. 

DR.      MILLER'S      LECTURES     ON     SPECTRUM 
ANALYSIS. 

In  a  previous  number  we  noticed  the  first  lecture 
of  this  course,  which  was  concluded  on  Tuesday  last. 
Each  lecture  was  admirably  illustrated  by  actual 
spectra  and  photographs  thrown  upon  a  screen  by 
means  of  the  electric  lamp.  The  whole  subject  of 
celestial  chemistry  was  plainly  set  before  the  audience. 
One  of  the  most  striking  illustrations  of  this  course 
was  the  beautiful  spectrum  of  the  new  metal  indium, 
which  was  probably  seen  for  the  first  time  by  the 
greater  number  of  the  spectators.  As  most  of  our 
readers  are  aware,  the  indium  spectrum  is  character- 
ised by  two  blue  lines.  In  the  last  lecture  the  im- 
pressive results  obtained  by  Mr.  Huggins  and  the 
lecturer  were  brought  forward,  and  everybody 
present  must  have  understood  the  methods  1)y  which 
the  nature  of  the  stars  and  nebol»  has  been  deter- 
mined. The  most  remarkable  observation  made 
through  the  spectroscope,  that  connected  with  a 
variable  star  in  Corona,  was  most  lucidly  described. 
Mr.  Huggins  obtained  the  spectrum  of  this  star  when 
in  its  brightest  phase,  and  concluded  that  it  must  con- 
sist of  a  solid  nucleus  and  gaseous  atmosphere,  together 
with  an  exterior  envelope  of  ignited  hydrogen. 


CHEMICAL  SO  CI  Err, 

THURSDAY,  JUNE  6. 

De.  a.  W.  Williamson  in  the  chair.  This  meet- 
ing was  held  in  the  rooms  of  the  Royal  Society,  and 
was  attended  by  a  very  large  number  of  Fellows  and 
their  friends.  The  attraction  was  a  lecture  by  Sir 
Benjamin  Brodie,  Bart.,  on  Ideal  Chemistry,  intended 
to  elucidate  his  system  of  chemical  notation,  an 
abstract  of  which  will  appear  in  our  next. — Professora 
Frankland,  G.  C.  Foster,  Maxwell,  Odling,  Wariklyn, 
and  Williamson,  Messrs.  Davy,  Newlands,  and  Stokes, 
joined  in  the  discussion. 

CORRESPONDENCE. 

To  the  Editor  of  Tax  Labouatost. 

THE     TITLE     OF     PROFESSOR. 

Sib, — In  your  first  number  you  gave  ns  an  article 
on  Titular  Letters.  I  was  rather  in  hopes  that  it 
would  have  been  followed  by  one  on  "What  con- 
stitutes a  Professor  ?**  This  stillseems  to  be  a  vexata 
queestio  at  the  present  day.  We  see  persons  adver- 
tising themselves  as  professors  when  we  are  positively 
certain  that  they  do  not  hold  chairs  at  any  of  the 
universities  or  public  schools,  and  that  they  have  not 
taken  degrees  in  art  or  science.  I  think  many  like 
myself  would  like  to  know  what  really  constitutes  a 
professor.  This  question  was  answered  in  the  fol- 
lowing manner  by  '  Notes  and  Queries  :* — "  A  very 
sensible  question,  and,  considering  how  much  it  is 
abused,  deserves  a  reply.  I  once  heard  Lord  Ellen- 
borough  ask  a  witness  what  he  was ;  he  replied,  'A 
professor  of  music'  The  query  then  was,  '  Where 
did  you  take  your  degree  ?*  *  Nowhere.'  *  Then,  sir, 
you  are  not  a  professor;  you  may  teach  music,  but 
you  are  a  mere  music-master.'  A  professor  receives  a 
degree  in  art  or  science  irom  an  acknowledged  uni- 
versity." Does  this  imply  that  if  a  man  is  B.A.  or 
B.Sc.  he  is  a  professor  of  any  subject  he  pleases  to 
occupy  himself  with,  whether  for  the  love  of  it  or 
through  the  stern  necessity  of  getting  a  living  ?  It 
is  a  great  pity  that  the  term  chemist  is  so  vague  in 
England,  as  it  does  not  convey  to  the  people  at  large 
the  real  meaning;  they  at  once  think  that  the  person 
is  only  a  maker  of  pills  and  draughts.  If  Brown 
has  passed  scientific  examination  before  special  boards, 
such  as  the  London  University  or  School  of  Mines, 
and  he. then  begins  to  practise  on  his  own  account, 
he  has,  doubtless,  a  right  to  call  himself  Mr.  Brown, 
Professor  of  Chemistry ;  but  if  he  has  any  respect  for 
his  own  character,  and  wishes  to  gain  the  good  opinion 
of  others,  he  will  refrain  from  styling  himself  Pro- 
fessor Brown.  I  think  if  the  real  meaning  of  the  titles 
"Professor"  and  "Professor  of  Chemiatry"  were 
rightly  understood  by  scientific  men,  no  one  having 
any  regard  for  his  own  reputation  would  assume  the 
former  title  unless  he  held  a  chair  at  *a  recognised 
college.  Perhaps  a  few  words  from  your  pen  would 
shame  the  pseudo-professors  and  raise  the  title  to  the 
proper  dignity.  I  am,  etc., 
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ABSTRACTS  OF  FOREIGN  PAPERS. 

BY   HENRY  WATTS,   B.A.,    P.R.S., 
AND  E.  J.   MILLS,  D.SC. 

On  Indium.    Bif  Tn.  RiCHTEii.t 

IVDITK  occurs  most  abundantly  in  the  blendes  of 
Freiberg,  bat  is  likewise  found  in  those  from  some 
other  localities.  On  distilling  these  blendes  in  the 
usual  way  for  the  extraction  of  the  zinc,  the  indium 
passes  over  together  with  that  metal.  100  kilo- 
grammes of  Freiberg  blende  yield  from  25  to  40 
grammes  of  indium. 

To  separate  the  indium,  the  zinc  containing  it  is 
treated  with  sulphuric  or  chlorhydric  acid,  which 
dissolves  the  gpreater  part  of  the  zinc,  leaving  a 
residue  containing  indium,  together  with  zinc,  cad- 
miam,  iron,  manganese,  copper,  tin,  and  lead.  The 
evaporated  solution  is  mixed  with  sulphuric  acid, 
then  diluted  and  treated  with  bydric  sulphide,  which 
completely  precipitates  the  indium,  cadmium,  and 
copper.  The  precipitate  is  dissolved  in  chlorhydric 
acid;  the  solution  precipitated  by  ammonia,  this 
treatment  being  repeated  till  all  the  cadmium  and 
zinc  are  separated  from  the  indium ;  and  finally  the 
indium  is  freed  from  small  quantities  of  iron  by 
partial  precipitation  with  ammonia  or  carbonate  of 
sodium. 

To  obtain  metallic  indium,  the  oxide  is  reduced  by 
hydrogen  or  coal-gas,  in  a  porcelain  crucible,  and  the 
reduced  metal  is  fused  under  a  layer  of  potassic 
cyanide. 

Indium  is  a  whitish  metal,  approaching  platinum 
in  colour.  It  is  very  soft  and  ductile;  sp.  gr.  =  7*15 
at  20^  Atomic  weight,  referred  to  hydrogen,  =  71*8, 
regarding  the  metal  as  diatomic. 

The  hydrate  is  completely  precipitated  from  its 
solutions  by  ammonia  and  potash,  but  the  precipita- 
tion is  prevented  by  the  presence  of  tartaric  acid. 
The  oxide  is  dark  brown  while  hot,  straw-yellow 
when  cold. 

Hydric  sulphide  precipitates  but  a  very  small  quan- 
tity of  indium  from  its  solutions  in  concentrated 
acids ;  but  from  very  dilute  solutions  containing  but 
little  free  acid,  it  throws  down  the  greater  part  of  the 
indium,  and  from  solution  iu  acetic  acid  the  precipita- 
tion is  complete. 

Sulphide  of  indium  has  a  fine  yellow  colour,  like 
sulphide  of  cadmium. 

The  salts  of  indium  are  colourless.  The  chloride, 
obtained  by  passing  a  current  of  chlorine  over  the 
heated  oxide,  is  extremely  volatile,  and  crystallises  in 
colourless,  very  hygroscopic  lamina*. 

On  Thiosinnamine.  J9^  R.  L.  MiLY.f 
When  bromine  is  added  drop  by  drop  to  an  alco- 
holic solution  of  thiosinnamine  until  all  discoloration 
has  ceased,  thiosinnamine  dibromide  is  formed,  without 
any  evolution  of  hydric  bromide.  The  new  bromide 
may  be  obtained  by  evaporation  to  dryness  on  the 

•  '  Comptet  rendns,'  Ixiv,  817  ( is  Atril,  1667). 
t  In  nbitr.  'Zcit.  Chera.'  (1867),  4*- 


water-bath  and  recrystallisatiou  from  spirit  or  water. 
It  forms  brilliant  six-sided  prisms,  which  are  usually 
colorless  and  brittle.  Their  aqueous  solution  produces 
an  abundant  precipitate  with  argentic  nitrate;  the 
fusion-point  is  146 — 147°.  The  author  selects  the 
rational  formula — 


for  this  substance ;  thereby  indicating  that  one  half 
of  the  bromine  is  analogous  to  the  bromine  in  am- 
monio  bromide,  while  the  other  has  a  different 
chemical  function,  and  serves  to  complete  the  am- 
monium molecule;  in  fact,  upon  treatment  with  water 
and  a  known  quantity  of  argentic  chloride,  exactly 
half  of  the  bromine  proves  to  be  exchangeable  for 
chlorine.  Both  the  dibromide  and  chlorobromide 
form  very  definite  platinum  salts,  which  are  anhy- 
drous, and  correspond  respectively  to  the  expressions 
2[C4H8NzSBrz].PtCl4  and  2[C4H8NiSBrCl].PtCl4. 
There  are  corresponding  auro-bromides.  A  strongly 
alkaline  hydrate  (probably  having  the  composition 

C4H8NaSBr.HO) 
is  obtained  when  the  dibromide  is  treated  with  water 
and  argentic  oxide.  Dr.  Maly,  considering  thiosin- 
namine dibromide  as  a  true  analogue  of  sal-ammoniac, 
remarks  that  what  was  previously  a  theoretical  diffi- 
culty may  now  be  easily  solved.  In  the  decomposition 
of  sal-ammoniac  by  sulphuric  acid,  it  is  impossible  to 
determine  whether  the  hydrogen  of  the  hydric  chlo- 
ride evolved  proceeds  from  sal* ammoniac  or  sulphuric 
acid.     Of  the  rival  equations — 

2(HC1.NH5)  4-  HxS04=  2HCI  +  (NH4)».S04. 

2(NH4Ci)T^S07^  2Ha  -f  (NH4)»  SO4. 

the  former  represents  a  process  of  JUsion,  the  latter 
reciprocal  exchange.  Now,  the  dibromide  referred 
to,  instead  of  containing  hydric  bromide,  is  a  com- 
pound of  bromic  bromide  (Br.Br)  ;  and,  on  treatment 
with  cold  concentrated  sulphuric  acid,  it  evolves  pure 
hydric  bromide.  Similarly,  also,  the  bromochloride 
evolves  hydric  chloride.  We  see,  therefore,  from 
these  reacttions,  that  the  hydrogen  of  the  hydric 
chloride  which  is  set  free  on  heating  sulphuric  acid 
with  sal-ammoniac  is  derived  from  the  sulphuric  acid 
by  a  process  of  reciprocal  exchange,  and  that  the 
group  (NII4)  still  remains  unsevered. 

On  the  Ahsorption  of  Carbonic  Dioxide  5y  certain 
Metallic  Oxides,    By  J.  Kolb.» 

The  author  has  confirmed  the  observation  made 
long  ago  by  Scheele,  that  anhydrous  lime  does  not 
absorb  carbonic  dioxide,  even  after  exposure  for  a 
considerable  time,  provided  no  water  has  access  to 
it.  He  has  likewise  obtained  similar  negative  re- 
sults with  the  anhydrous  oxides  of  barium,  mag. 
nesium,  potassium,  and  sodium,  neither  of  these 
oxides,  when  exposed  for  a  month  in  the  state  of  fine 
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dry  powder  to  a  stream  of  dry  carbonic  dioxide,  ex- 
hibiting  the  slightest  increase  of  weight.  The  hy- 
drates of  calciam,  barinm,  and  magnesium  also,  when 
reduced  to.  fine  powder  and  dried  at  I2o^  so  as  to 
deprive  them  of  all  uucombined  water,  are  equally 
incapable  of  absorbing  dry  carbonic  dioxide;  so,  like- 
wise, are  the  hydrates  of  potassium  and  sodium,  when 
melted  and  spread  oat  in  thin  layers.  The  same 
substances,  however,  absorb  the  gas  readily  when 
it  is  saturated  with  moisture. 

Under  similar  circumstances  the  conversion  of  a 
base  into  carbonate  takes  place  the  more  quickly  in  pro- 
portion as  it  is  more  soluble  in  water ;  thus,  lime  is 
carbonated  less  quickly  than  baryta,  but  more  quickly 
than  magnesia.  In  the  state  of  clear  aqueous  solu- 
tion these  three  bases  are  converted  into  carbonates 
with  equal  rapidity  [  ?  magnesia],  and  when  they  are 
made  into  a  paste  with  water,  the  quantity  of  car- 
bonic dioxide  absorbed  by  each  in  a  given  time  is 
nearly  proportional  to  the  quantity  of  water  present. 

From  these  experiments  the  author  thinks  it  pro- 
bable that  the  fixation  of  carbonic  dioxide  by  alkaline 
or  alkaline-earthy  bases  is  due  to  the  action  of  the 
gas  on  the  base  in  the  state  of  solution.  A  better 
mode  of  stating  the  result  is,  perhaps,  that  carbonic 
dioxide  or  anhydride  does  not  act  upon  bases  till  it  is 
converted,  by  assumption  of  water,  into  carbonic  acid 
or  hydric  carbonate,  HiCOj,  which  then  acts  by 
double  decomposition  like  other  acids,  e.g,  Ba"0  -j- 
HzCO,  =  Ba"COj  -f  HzO. 

In  the  carbonatation  of  baryta,  lime,  and  magnesia, 
the  base  passes  to  the  state  of  insoluble  carbonate, 
and  the  action  is  kept  up  by  means  of  the  water  set 
free.  In  the  case  of  potash  or  soda  dissolved  in  a 
small  quantity  of  water,  the  water  thus  liberated  is 
retained  by  the  carbonate  as  water  of  crystallisation, 
and  the  carbonatation  is  arrested  after  a  while  for 
want  of  water  to  continue  it. 

-  It  is  commonly  stated  that  when  lime  is  exposed  to 
moist  air,  the  ultimate  product  is  a  hydrocarbonate, 
containing  Ca"COj.Ca"HxOx.  Kolb,  however,  finds 
from  numerous  experiments  that,  after  exposure  for  a 
safBcient  time,  the  product  formed  is  always  the 
neutral  carbonate,  Ca"C03. 

On  certain  Ketones,     By  G.  WisCHiN.* 
When  a  solution  of  phtalyl  chloride  in  benzol  is 
gradually  mixed  with  zinc-ethyl  decomposition  ensues, 
and  phenylene-diethylic  ketone — 

(c,iH4)''i  rczont 

(C4H5)a;LC*OiJ 
is  formed.     It  separates  from  its  ethereal  solution  in 
beautiful  large  crystals,  which  fuse  at  52^ 
Etbylene-diethylic  ketone— 

(C4H4)"1  rCzOxlt 

(C4H5) ;  Lc»o J 

was  prepared  in  like  manner  from  sucdnyl  chloride. 
It  is  a  liquid  heavier  than  water,  of  pleasant  smell, 
and  not  to  be  distilled  without  decomposition.  Both 
the  above  ketones  are  indifiVsrent  bodies. 

•  'Zeit.  Cliem.'  (i867\  46. 
t  C  =  6,0  =  8. 


Contn'bttiion   to    the  History  of  the  Fhenolt.     By 
L.  DUSABT.* 

Berzelius,  by  treating  naphthalene  with  sulphuric 
acid,  obtained  two  sulpho-acids,  viz.  sulpho-naph- 
thalic,  or  naphthyl-snlphurous  acid,  CioHgSOj  = 
(C10H7)  HSOj,  and  disulpho-naphthalic  acid, 
CioIl8Sz06  =  (C10H6)"  H2S2O6,  the  latter  in  small 
quantity  only.  Now,  Dusart  finds  that  by  increasing 
the  quantity  of  sulphuric  acid  and  raising  the  tem- 
perature, the  whole  of  the  naphthalene  may  be  con- 
verted into  disulphonaphthalic  acid.  Ten  parta  of 
naphthalene  and  twenty-five  parts  of  the  strongest 
oil  of  vitriol  are  to  be  heated  together  till  a  sample 
of  the  liquid  saturated  with  a  concentrated  solution 
of  sodic  carbonate  remains  perfectly  clear,  and  no 
longer  yields  a  crystalline  precipitate  of  potassic 
sulphonaphthalate.  The  liquid  is  then  to  be  diluted 
with  water  and  saturated  with  an  alkaline  carbo- 
nate ;  the  greater  part  of  the  sulphate  removed  by 
crystallisation;  and  the  rest  by  evaporation.  The 
remaining  liquid  yields  on  evaporation  crystals  of  di- 
sul  pho-naph  thalate. 

Disulpho-naphthalic  acid  is  dibasic.  Its  salts  are 
attacked  by  fusion  with  potash,  like  the  sulpho- 
naphthalates,  yielding  potassic  sulphite  and  sulphate, 
and  a  potassium-compound  ofnaphthylenic   al« 

cohol,     C.oHaOi  =  ^^'""^J'Xox. 
(^"°^f '  jSz06  +  4KHO  =  2KxS03  -f  2HzO  -h 

The  napthylenic  alcohol  may  be  separated  from  this 
compound  by  acids,  and  freed  from  a  quantity  of  tarry 
matter  which  accompanies  it  by  heating  with  water. 
The  solution,  when  evaporated  and  left  at  rest,  de- 
posits naphthylenic  alcohol  in  small  rhombohedral 
crystals.  This  alcohol  is  more  soluble  in  water  than 
naphtholf  (naphthylic  alcohol,  CioHsO),  and  dissolves 
easily  in  potash.  The  solution  becomes  almost  black 
on  exposure  to  the  air,  and  after  a  while  .acids  pre- 
cipitate from  it  only  a  black  acid,  which  in  concen- 
trated solutions  almost  solidifies  t.o  a  jelly. 

On  Asohenzide,    By  P.  Ax£XEYEFF.]; 

It  had  been  stated  by  the  author  |{  that  nitrobenzol, 
when .  submitted  to  the  action  of  sodium-amalgam, 
yields  azobenzide.  Werigo§  has  since  tried  this 
process,  but  without  success.  Alexeyeff*  has,  however, 
repeatedly  convinced  himself  of  the  accuracy  of  his 
previous  assertion,  and  finds  that  azobenzide  prepared 
by  his  method  possesses  the  properties  attributed  to 

•  'Comptes  rendnt,'  Ixiv,  859  (19  A^tU,  1867).  The  antlior, 
like  Berthelot*  uses  the  tenu  "phenol "  as  a  generic  name  for  the 
liomologues  of  phenyUc  alcohol,  and  for  iiaplithol  and  aimilar 
bodies  of  alcoholic  nature  derived  irom  hj^drocarbons. 

t  M.  Dusart,  in  a  sealed  note  commanicated  to  the  Academy  on 
the  15th  of  April  last,  states  that  he  has  obtained  naphUiol  by  the 
action  of  potash  on  sulpho-naphthalate  of  potassium,  out  does  not 
describe  it.  Its  formation  by  this  reaction  had  previously  been 
noticed  by  Wurti,  who,  ho«e\'er,  did  not  obtain  it  pure.  (See 
pp.  46,  63  of  this  volume). 

X  *  Zeit.  Chem.,*  jj.  ^^-^  t 
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it  by  Zinia.  If  excess  of  sodiain-ainalgam  be  taken, 
Hzobenzide  ^CixHioNi)  is  obtained,  wbich  is  convei^ed 
by  prolonged  action  into  kydrazobenzide,  and  not 
into  benzidine  (as  stated  by  Werigo).  The  author 
takes  the  opportunity  of  correcting  his  former  state- 
ment, due  to  working  with  small  qaantities  of  mate- 
rial, that  azoxybenzide  (CixHioNxO)  is  reduced  by 
sodium-amalgam  to  azobenzide;  it  is,  in  reality, 
completely  transformed  into  hydrazobenzoL  Some 
concluding  remarks  are  made  with  respect  to  the 
great  stability  of  azobenzide ;  it  is,  however,  attacked 
both  by  phosphoric  chloride  and  hypochlorous  acid, 
with  production  of  a  blue  dye.  A  further  report  on 
this  reaction  is  promised. 

0*  the  StffUhesU  of  Ortfanie  Acids,    By  L.  Carius.* 

If  sulphuric  acid  be  diluted  with  half  its  weight  of 
water,  then  shaken  with  benzol  and  suocessive  small 
quantities  of  potassic  chlorate  added  at  the  uniform 
temperatore  of  18^,  only  chlorous  acid  is  produced, 
some  of  the  benzol  being,  probably,  oxidised  to  ben- 
zenic  acid : 

C6H6  +  3ClHOj  =  C6H40x  -f  H»0  +  3CIHOX. 

But  the  principal  product  of  the  reaction  is  a  sab- 
stance  which  tbe  author  terms  trichlorophenomalic 
acid  (indicating  thereby  that  it  is  the  trichlorinated 
derivative  of  a  homologue  of  malic  acid) : 

C6H6  +  (ClH0j)5  =  C6H7CI3O5  +  HxO. 
Tricblorophenonalic  acid. 

The  new  body  is  readily  obtained  pure  by  shaking 
with  ether  the  acid  liquid  in  which  it  has  been  formed, 
and.  after  evaporation,  crystallising  f^ooi  hot  water. 
Trichlorophenomalic  acid  is  then  deposited  in  mono- 
clinic  plates,  which  may  be  obtained  from  alcohol  in 
prisms  belonging  to  the  same  system.  It  fuses  at 
131** — 132**,  at  which  temperature  it  volatilises  without 
change ;  on  heating  it  a  few  degrees  higher,  decom- 
position takes  place,  with  production  of  water  and  a 
new  add. 

The  chlorine  in  trichlorophenomalic  acid  can  be 
easily  substituted  by  hydrogen.  This  may  be  effected 
in  an  aqueous  solution  by  adding  zinc  and,  finally,  a 
little  hydric  chloride.  The  product  is  an  amorphous, 
very  soluble  acid,  which  yields  amorphous  and  gene- 
rally unsatisfactory  metallic  derivatives;  it  is,  pro- 
bably, normal  phenomalic  acid.  Excess  of  zinc  4ind 
concentrated  aqueous  hydric  chloride,  or  hydric  iodide, 
transforms  the  chlorinated  acid  ultimately  into 
succinic  acid : 

C6H10O5  =  C4H6O4  -I-  CXH4O. 

Carina  has  not  traced  the  history  of  .the  residue 
(G2H4O),  which  he  believes  to  be  altered  in  the  course 
of  the  reaction;  but  he  has  made  a  most  minute  and 
extended  comparison  oT  succinic  acid  from  this  source 
with  ordinary  succinic  acid,  and  is  unable  to  discover 
any  difference  between  them. 

If  trichlorophenomalic  acid  be  boiled  with  water. 


more  especially  in  presence  of  baric  hydrate,  the 
following  reaction  takes  place : 

C6H7CI3O5  +  HxO  =  C6Hd06  +  3HCI. 

The  body  (C6H606)  is  isomeric,  but  not  identical  with 
aconitio  acid.  The  author  names  it  "phenaconic 
acid,"  and  attributes  to  it  the  rational  formula^ 

Q    rC6Hx(0H)0x 

Phenaconic  acid  crystallises,  with  one  proportion 
of  water,  in  monoclinic  prisms  and  lamellsB ;  by  sub- 
limation it  is  obtained  in  the  form  of  brilliant  columns. 
I  part  of  the  acid  dissolves  in  148*7  parts  of  water  at 
i6°5 ;  it  sublimes  at  1 70°,  but  decomposes  at  a  higher 
temperature  into  water  and  a  new  acid.  It  does  not 
farm  a  nitro-compound,  but  only  oxalic  acid,  when 
treated  with  nitric  acid.  Half  its  hydrogen  can  be 
exchanged  for  metals;  and  the  derivatives 00  produced 
are  crystalline  and,  for  the  most  part»  soluble  in 
water.  Triethylic  phenaconate  is  an  oily  liquid, 
volatile  without  decomposition. 

The  author  mentions  the  following  substances  as 
also  occurring  in  the  reaction  between  benzol  and 
chlorous  acid,  viz.  oxalic  acid,  an  unorystallisnble 
chloro-acid  (of  the  same  composition  as  the  trichloro- 
phenomalic), chloro-benzol,  and,  perhaps,  mono* 
chlorophenol. 

On  some  Derivatives  of   Cinnamio   Acid.     By  C* 
Qlaseb.* 

The  author  gives  a  brief  summary  of  the  results  he 
has  obtained  in  the  above  direction  up  to  the  present 
time.  Phenyl-monobromolactic  acid  (C9H9BrOx)  is 
prepared  either  by  direct  addition  of  bromine  to  cin- 
namic  acid  and  treatment  of  the  product  with  boiling 
water,  or  by  the  combination  of  hypobromons  acid 
with  cinnamic  add.  It  crystallises  ftt>m  water  in 
quadratic  prisms  or  small  six-sided  scales,  containing 
half  a  molecule  of  water  of  crystallisation,  which 
escapes  on  exposure  to  dry  air.  The  acid  is  easily 
soluble  in  water,  alcohol,  or  ether ;  it  separates  from 
the  last-named  solvent  in  minute  four-nded  prisms, 
whose  fusion-point  is  X25^  It  cannot  be  sublimed 
unchanged,  and  its  proneness  to  decomposition  has 
hitherto  prevented  the  author  from  obtaining  definite 
salts.  Hydric  bromide  converts  it  into  phenyl-di- 
bromopropionic  acid  (dibromoclnnamic  acid) ;  hydric 
chloride  transforms  it  into  phenyl-chlorobromopro- 
pionic  acid  (C9H8ClBrOx),  a  body  which  crystallises 
in  rhombric  pktes,  which  fuse,  with  decomposition, 
at  175^  This  last  substance  may  also  be  formed  by 
submitting  phenyl-monochlorolacticacid  to  the  action 
of  hydric  bromide ;  and  phenyl-monochlorolactic  acid, 
in  its  turn,  is  obtained  by  addition  of /hypochloroua 
acid  to  cinnamic  acid.  It  crystalHses  in  minute 
scales. 

Phcnyl-lactic  acid  is  the  product  of  the  action  of 
sodium-amalgam  on  its  monobrominated  derivative. 
It  is  white  and  crystalline,  and  melts  at  8 1*'.  The 
silver  salt  is  a  white  precipitate,  which  can  be  crystal- 
lised from  water.    The  add  itself,  on  treatment  with 


%  '  Zcit.  Cliem.'  (1867),  7*- 
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Lydric  chloride  or  bromide,  furniBhes  the  chloride 
(C9H9C10z)  or  bromide  (C9H9BrOz),  which  are  de- 
posited from  water  or  alcohol  in  stellate  groups  of 
rhombic  crystals;  the  bromide  decomposes  with 
alcoholic  potash,  forming  hydric  bromide  and  cin- 
namic  acid.  Phenyl-oxyaerylic  acid  (C9H8O3)  is 
produced  by  treating  phenyl-monobromolactic  acid 
with  alcoholic  potash,  which  removes  the  elements  of 
hydric  bromide ;  it  may  be  separated  from  its  potassic 
salt  by  an  acid  which  precipitates  it  as  an  oil,  speedily 
becoming  crystalline.  Hydric  bromide  seems  to  con- 
vert it  into  one  of  the  two  isomeric  monobromocinna- 
mic  acids.  Fhenyl-dioxypropionic  acid  (CXH10O4)  is 
prepared  by  adding  argentic  nitrate  to  a  solution  of 
phenyl-monobromolactic  acid  in  dilute  ammonia ;  it 
is  an  oily  substance,  yolatile  with  the  vaponr  of  water. 
The  silver  salt  is  but  slightly  soluble  in  water,  and 
crystallises  in  small  needles. 

On  the  Chemical  Decomposition  induced  by  Mechanical 
Actipn  on  Felspar  and  other  MineraU,    B^  A. 

The  author  has  shown  by  numerous  experiments 
that  felspathic  rocks,  when  rubbed  together  under 
water,  as  in  the  beds  of  rivers,  undergo,  not  only 
mechanical  division,  but  likewise  a  certain  amount  of 
chemical  decomposition,  rendered  evident  by  the 
communication  of  an  alkaline  reaction  to  the  water. 

The  experiments  were  made  by  triturating  the 
stones  together  in  rotating  cylindrical  vessels  of 
stone-ware  or  iron,  the  velocity  of  the  movement 
being  about  the  average  of  that  of  running  waters, 
that  is,  about  2550  metres  per  hour,  and  the  weight 
of  water  about  double  that  of  the  stones. 

Orthoclave  from  Limoges,  triturated  in  this  manner 
with  pure  water,  in  stone-ware  vessels,  yielded  silicate 
of  potassium  to  the  water,  which  rendered  it  alkaline. 
Tt  waa  shown  by  a  special  experiment  that  the  alka- 
line silicate  was  not  derived  from  the  substance  of  the 
vessel.  When  the  same  experiment  was  made  in  an 
iron  vessel,  the  water  likewise  became  alkaline,  but 
contained  only  potash,  without  a  trace  of  silica,  the 
dissolved  alkaline  silicate  having  been  decomposed  by 
oxide  of  iron,  resulting  from  the  oxidation  of  the  fine 
particles  of  iron  separated  by  attrition  from  the  inner 
surface  of  the  vessel.  Three  kilogrammes  of  felspar, 
rotated  for  92  hours  in  an  iron  cylinder  containing 
5  litres  of  water  (the  movement  being  equivalent  to 
a  course  of  460  kilometres),  yielded  to  the  water  12*60 
grammes  of  potash,  or  2*52  grms.  to  a  litre. 

The  water  also  takes  up  a  small  quantity  of 
alumina,  together  with  traces  of  chlorides  and  sul- 
phates. The  presence  of  these  salts  in  the  solution  is 
due  to  their  mechanical  interposition  between  the 
particles  of  the  rock ;  but  that  of  the  silica,  potash, 
and  alumina,  cannot  be  accounted  for  in  the  same 
way  j  in  fact,  dry  felspar,  even  if  reduced  to  an  im- 
palpable powder,  will  not  communicate  to  water  more 
than  the  slightest  trace  of  alkaline  reaction,  the  de- 
composition taking  place  only  under  the  simultaneous 
influence  of  mechanical  division  and  the  solvent  power 
of  water. 

•  'Comptes  rcndtts,'  Ixiv,  jjp  (15  F^Trier,  1867). 


The  decomposition  is  greatly  retarded  by  the  pre- 
sence of  common  salt  in  the  water,  and  accelerated 
by  the  presence  of  lime  or  of  carbonic  acid. 

Felspar,  previously  heated  to  whiteness,  is  decom- 
posed in  the  manner  above  mentioned,  much  more 
quickly  than  the  same  mineral  in  its  natural  state. 

Obsidian  and  leucite,  treated  in  the  same  manner, 
yield  but  traces  of  alkali  to  the  water. 


FARIA. 

The  new  number  of  the  '  Fortnightly  Beview*  is  remarkable  for 
an  article  by  Professor  Tyndall  on  Miracles  tmd  Spedal  PrmidemecM, 
This  paper  is  an  answer  to  Mr.  Mozley,  who  treated  the  question 
in  the  Bamptom  Leetures  for  1865. 

The  Royal  Commisnoners  appointed  to  inquire  into  the  ooa 
resources  of  the  United    Kin<^om   hare   appointed    Mr.  Erair 
Daniel,  of  Sn-ansea,  their  engineer  for  the  district  extendingr  from 
Llantrissant,  Glamorpinshire,  to  the  extreme  end  of  the  SimUi 
Wales  mineml  basin,  in  Pembrokeshire. 

The  Medical  Council  has  directed  the  necessary  adrertisements 
to  be  inserted  in  the  London.  Dublin,  and  Edinbnrrh  '  Gacettea* 
of  Friday,  June  14th,  from  which  date,  all  the  formaliues  prescribed 
bv  Parliament  having  been  complied  with,  the  new  PhamiaoopoBia 
of  1867  legally  supersedes  all  other  Fharmacopceias  whatsoerer, 
and  its  use  becomes  compulsory. 

At  a  recent  meeting  of  the  Irish  Medical  Association  in  Dublin 
a  resolution  was  passed,  declaring  that  the  Medical  Reform  Act,  as 
carried  out  by  the  Medical  Council,  has  failed  in  aecuriuK  for  the 
medical  profession  the  advantages  originally  intended,  and  that  an 
adequate  return  has  not  been  given  for  the  expenses  incurred.  It 
was  suggested  that  a  "uniform  curriculum  of  high  preliminary 
educatidu,  and  of  professional  and  scientific  study,  be  adopted  for 
all  licensing  bodies  empowered  under  the  Act  to  grant  licenses  or 
diplomas  in  medicine  or  snrgerv,  as  the  best  means  of  maintaining 
the  status  and  respectability  or  the  profession.*' 

The  Foreign  Office  at  Pekiu  hare  issued  a  memorial  on  Western 
education.  The  '  Overland  China  Mail'  considers  it  the  moat  in- 
teresting document  which  the  Chinese  Government  has  ever  pro- 
mulgated. It  sets  forth  that  the  time  has  come  lor  change  in  the 
education  of  its  ofllcials,  and  adduces  a  series  of  arguments  in  sup- 
port of  its  views.  The  memorial  informs  its  readers  "  that  the 
germ  of  Western  sciences  is,  in  fact,  originallv  boirowed  from  the 
heaven-sent  elements  of  Chinese  knowledge,  ^e  eyes  of  Western 
philosophers  having  been  turned  towards  the  East,  and  the  genina 
of  these  men  being  roinntely  painstaking  and  apt  for  diligent 
thought,  they  have  succeeded  in  porsuine  study  to  new  results. 
For  these  Uiey  have  usurped  the  name  of  sciences  brought  fh>m 
oner  s€a ;  but  in  renlity  the  methods  (of  their  philosophy)  are 
Chinese  methods.  This  is  tlie  case  with  astronomy  and  mathe- 
matics, and  it  is  equally  so  with  the  remaining  sciences.  China 
has  originated  the  method,  wluch  Europeans  have  received  as  an 
inheritance." 


Boots  Bec«ivgd.—'S\it  Elements  of  Natural  Philosophv,  or  an  In- 
troduction to  the  Study  of  the  Physical  Sciences,  by  Charlea 
Rntoke,  M.A.,  F.R.S.,  etc.  Cliurchill  and  Sons.  On  Defects  in  the 
Apparatus  generally  used  for  the  Determination  of  Bisulphide  of 
Carbon  in  Coal-gas.    By  A.  G.  Anderson.    Clayton  and  Co. 

Es  wird  ims  ein  Vergniigen  sein  mit  den  lohlichen  Redactionen 
der  deutschen  und  anderen  continentalen  Journale  und  Zeit- 
schriften  iiber  Chemie  und  Physik,  denen  die  ersten  Nos.  dea 
"  Laboratory"  zu  Hiiuden  kommon  mochten,  anszntanschen. 

Nous  serous  heurenx  de  faire  T^ehange  avec  Mesaienrs  lea 
R6dacteurs  des  Joumaux  scientifiques  (Chimie  et  Physiqae)  qui 
recevront  les  premiers  numiSros  du  "  Laboratory." 

Editorial  communications  should  be  addressed  to  "  The  Editor,** 
4,  Norman  Terrace,  Stockwell,  S.;  and  all  ktters  rehiting  to 
business  to  the  Publisher,  James  Firth,  424,  Cannon  Street,  E.G. 


MEETINGS    FOR   THE    FORTHCOMING   WEEK. 

June. 

Tuesday.      11.  Photographic  Society.  8  p.m.  j 

Wednesday ^  i».  Microscopical  Society.  8  p  n^  O  O I P 

Friday,        14.  Astronomical  Society.  S^AV^^*^^ 
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SILICATED    CABBON    MAIN    SEBVICE   FILTEB. 


This  Filter  shown  in  section,  consista  of  a  metal  case  in  two  parts,  A  and  B,  fastened  by  nats  and  screws 
I,  I.  The  water  enters  by  the  pipe  F,  passing  first  throngh  the  coarser  filtering  medium  A,  then  through 
the  finer  B,  and  flowing  off  pure  through  the  pipe  C.  The  coarser  impurities  are  thus  arrested  by  A,  and 
do  not  interfere  with  the  action  of  B ;  they  also  accumulate  in  the  cavity  K,  and  may  be  removed  when 
requisite,  by  allowing  the  water  to  pass  into  the  filter  through  M.  This  is  done  in  a  few  seconds  by 
opening  the  tap  M  and  closing  F,  at  the  same  time  shutting  the  exit  pipe  C,  and  unscrewing  the  nut  D. 
The  water  entering  the  upper  cavity  at  E,  will  thus  be  forced  downwards  carrying  off  all  impurities  which 
kwe  ben  amrted  by  Um  filtering  medium  A.  These  filters  are  used  by  the  General  Post  Office,  the 
London  Hospital,  the  Connty  Prifloii»  SwrnoMa,  toad  many  Noblemen's,  Qentlemen's,  and  other  large 
Establishments. 

Prices,  in  Tinned  Copper  CaeeSf  £6  6i.,  £8  it.,  S,ix  nt^  £iS  i8«. 


TESTIMONIAL. 

"General  Tost  Office,  Mtilical  Department;  1 3 ril  October,  i860. 
"This  it  to  certify  that,  having  inspected  and  exAmined  the  filtering  apparatas  erct-tcd  by  the  SilicalfJ  Cnrbon  Ftlter  Company  nt  the 
Money  Order  Office*  where  it supphes  /ilt«rcd  water  for  al)out  130  oftlccrs,  1  am  perfectly  satisfied  wiih  its  action.    The  water  is  filtered 
With  considerable  rapidity,  at  the  same  time  that  this  is  eflHeientlv  done.    1  recommend  this  system  to  Government  and  other  large 
ofRccs,  in  preference  to  any  other  wiih  whicli  I  am  acquaintcd^WALLKR  Lk\?I3,  M.D.,  Medical  Officer  G.P.O." 


Efect  of  the  SILICATED   CAEBON  FILTER  upon  Thames  Wateb  obtained  near 

Battersea  Bridge  at  High  Water, 


UnfiHercd. 
Total  solid  contents  of  an  Tmpcrial  Gallon      sH  K^* 
HardncM,  as  determined  by  Clarke's  Test       9  deg. 


filtered. 
6   deg. 


Unfiltered.  Filtered. 
Earthy  Carbonates  deposited  by  boiling  I  GhiUon  II'    gr.     None. 
Organic  matter  contained  in  an  Imperial  Gallon    38  gr.     06  gr. 


The  UnfiUered  Water  was  of  a  ^eenbh-yellow  colour,  and  during  evaporation  pave  out  a  most  offensive  odour,  the  residue  being  a 
dark  brown  mass  of  organic  and  saline  impurities.  Wheu  passed  once  through  a  Silicaled  Carhon  Filler  it  became  perfectly  colourless, 
sweet,  and  drinkable.  During  evaporation  not  the  slightest  odour  was  percc])tible,  and  the  residue  was  quite  white,  and  consisted  of 
little  more  than  clUorido  of  sodium  (common  salt). 


Illnstrated  and  Priced  Lists  of  all  classes  of  Filters  on  application  to  the 
SILICATED     CARBON     FILTER     COMPANY, 

WORKS,  CHURCH  ROAD,  BATOERSEA,  LONDON,  S.W.  GoOglc 
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THE 

PATENT  PLUMBAGO  CRUCIBLE  COMPANY, 

SOLE  MANUFACTUREES  UNDER  MORGAN'S  PATENT, 

BATTERSEA   WORKS,    LONDON,    S.W. 

Theae  Crucibles  (Mobgan's  Patent)  were  the  only  (mee  to  which  Prize  MedaU  were  awarded 
in  London,  1862;  Dublin,  i86j;;  New  Zealand,  1865;  and  Oporto,  1865. 

They  hare  been  in  use  for  m&ny  yean  in  the  English,  Colonial,  Prench,  and  other  Foreign  Mints ;  the  English,  French,  and  other 
▲rtenals;  and  hare  been  adopted  by  most  of  the  large  Engineers,  Founders,  and  Refiners  at  Home  and  Abroad. 

1%«  eapabiliiUs  which  have  now  for  more  than  twelve  years  distinguUhed  these  Crucibles  are  the  following  : 
Their  quality  is  nniform.  Tliey  withstand  the  greatest  heat  without  danger.  Their  average  dorabilltT  for  Gold,  Silper,  Copper, 
and  other  ordinary  metals  is  forty  to  fiftv  pouring;s,  in  some  cases  reaching  one  hundred.  They  never  cracK.  and  heat  more  rapidly 
than  any  other  kind.  One  annealinx  only  is  reauired.  Change  of  temperature  has  no  effeet.  Ther  ean  when  hot  from  the  furnace  be 
dipped  in  cold  water  with  safety.  The  saving  or  labour  and  metnl  is  very  great.  In  Sleel  Melting  the  saving  of  Fuel  has  been  demon- 
atnited  to  vmount  to  a  ton  snd  a  half  to  every  Ton  of  Steel  fused.  For  Zine  they  last  lonrer  than  iron  pots,  and  save  the  great  loes 
which  arises  fhim  mixture  with  iron.  Those  for  MaUtabU  Ca$t  Iron  show  an  average  working  of  seven  days,  doing  each  day  nearly 
double  the  work  of  any  other  Crucible. 

As  these  Crucibles  last  much  longer  than  any  others,  it  follows  that  the  saving  of  metal  must  be  great,  because  to  each  worn 
Crucible  a  quantity  of  metal  adheres.  In  fact,  comparing  these  with  other  Crucibles,  the  sming  qf  vuMiOid/uel  alone  is  more  than 
equivalent,  to  their  cost. 


COTEB. 
^  BATTEIf  tA   W0mC»7 
BTIBBBB. 


STAKD. 

J  arj  made  In  sizes  v«rytn[^  from  t  ozs.  to  any  required  capacity,  and  are  marked  by  the  quantity  of  kilograms  they  will  contain— thua 

No.  100  wili  contam  loo  kilograms. 
B  differ  in  shape,  but  correspond  in  all  other  respects  with  J,  and  are  similarly  marked. 
C  are  marked  in  English  pounds— thus,  a  Crucible  marked  60  will  contain  60  lbs. 
D  are  made  expressly  for  Steel,  in  various  sizes. 

Cmclbles  made  to  any  shape  and  size  to  order. 


Some  imprincipled  Maaufao- 
turers  having  made  snch  close 
imitationg  of  our  Trade  Mark  ^y/^^ 
as  cannot  fell  to  deceive  the  ^^'-^ 
Public,  we  have  deemed  it 
advisable  to  alter  our  Mark  as 
here  shown.     It  will  be  ob- 


<^P^ 


iBATTERSEAF 

W%        WORKS 

^^  LONDON, 


^Mm 


served  that  the  alteration  con- 
sists in  the  omission  of  the 
words — "  Depots  at  Paris 
AND  Bottkbdam/'  and  the 
ADDITION  of  the  words  — 
"MORGAN'S  PATENT.*' 


In  all  future  orders,  please  specify  "MORGAN'S  PATENT/'  and  address  to 
BATTEBSEA   VOBKS,    LONDpy,    S,V, 

rrinted  brJaicxs  Erair  Adlakd,  of  tA\,  Bartholomew  Close,  London,  E.G.,  and  Published  for  the  Proprietors  by  Jamis  Ftktb  at 
4?^—"^®'****  I^don,  E.C.    Agenti:  Edinbui^h,  Maclacblan  8c  Stewaiti  Dnblin,  Pakhik  k  Co.;  New  Yoric  ukd 
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This  Journal,  commenced  on  the  6th  of  Apri1»  1867, 
is  addressed  to  cultivators  and  students  of  experimental 
science,  and  has  already  become  an  important  medium 
of  intercommunication  for  chemists,  physicists,  phar- 
maceutists, manufacturers,  and  scientific  readers  gene- 
rally, in  the  United  Kingdom  and  the  principal  in- 
tellectual centres  of  Europe  and  America.  Original 
communications  from  men  of  high  standing  form  the 
staple  contents  of  The  Labobatoby,  and  the  Editorial 
Articles,  Reports  of  Lectures  and  Meetings,  Reviews, 
Foreign  Correspondence,  Abstracts  of  Foi-eign  Scien- 
tific Papers,  and  all  other  contributions  which  appear 
in  its  pages,  are  specially  written  for  the  Journal  by 
a  carefully  selected  stall',  whose  aim  it  is  to  impart 
accurate  information  in  clear  and  precise  language. 
The  Labobatoby  is  an  independent  organ  of  opinion, 
and  has  already  attracted  attention  by  its  fearless  re- 
marks on  abases  which  affect  the  class  to  whioh  it 
immediately  appeals.  The  Labobatoby.  is  tastefully 
got  up  and  printed  on  good  paper,  of  a  convenient 
size  for  preservation  in  hound  volumes.  Its  articles 
are  frequently  illustrated  by  wood  engravings  of  a 
high  degree  of  excellence.  In  fine,  no  pains  are  spared 
to  render  the  Journal  worthy  the  support  of  all  those 
who  are  interested  in  Experimental  Science.  Though 
only  ten  numbers  of  The  Labobatoby  have  as 
yet  appeared,  many  well-known  names  may  be 
mentioned  in  conjunction  with  its  articles,  as  will 
be  seen  by  the  following  list  of  the  principal  con- 
tributors : 

A.  Matth lessen,  Ph.D.,  F.R.S.,  Lecturer  on  Chemistry 
at  St.  Mary's  Hospital. 

\y.  H.  Perkin,  F.R.S. 

Maxwell  Simpson,  M.D.,  F.R.S. 

Henry  Watts,  B.A.,  F.R,S.,  Editor  of  the  n«w  '  Diet, 
of  Chemistry,*  &c. 

C.  Greville  Williams,  F.R.S. 

E.  J.  MUls,  D.Sc. 

G,  C.  Foster,  B.A.,  Professor  of  Experimental  Pliysics, 
Univ.  Coll.,  London. 

Michael  Foster,  M.D.,  ProHessor  of  Chemical  Physio- 
logy* Univ.  Coll.,  London. 

J.»A.  Wanklyn,  Professor  of  Chemistry  at  the  London 
Institution. 

William  Dittmar,  Principal  Assistant  in  the  Labora- 
tory of  the  University  of  Edinburgh. 

Herbert  McLeod,  Chemical  Delegate  to  the   Paris  ^ 

lliXDlDltlOn.  L^iyiti^uu  uy  "^^ ■  v-^  v^ pt  tx.- 
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C.  W.  Qnin,  P.C.S.,  Superintendent  of  the  Chemical 
Clnsscfl  of  the  Kxhibition  of  1862. 

C.  R.  C.  Tichborno,  Chemist  to  Apothecaries*  Hall  of 
Ireland. 

F.  S.  Barff,  M.A.  Cantab,,  F.C.S. 

E.  T.  Chapman,  F.C.S. 

H.  N.  Draper,  F.C.S. 

J.  Fergason,  M.A. 

C.  Hockin,  M.A.,  Fellow  of  St.  John's  College,  Cam- 
bridge. 

C.  Lauth,  Paris. 

A.  Oppenheim,  Ph.D.,  Paris. 

To  the  above  list  may  be  added  the  names  of  some 
of  the  eminent  writers  whose  articles  will  shortly 
appear: 

A.  Keknl^,  Ph.D.,  University  of  Ghent. 

Father  Secchi,  Director  of  the  Observatory  at  Rome. 

A.  Kaqnet,  Paris. 

Robert    Galloway,    F.C.S.,    Professor    of    Practical 

Chemistry,  Musenra  of  Irish  Industry. 
Thomas  Richardson,  Ph.D.,  Lecturer  in  Chemistry, 

University  of  Durham. 
A.  F,  Marreco,  F.C.S. 
Rev.  J.  H.  Jellett,  M.A. 
H.  B.  Brady,  F.L.S.,  F.C.S. 
Emerson  Reynolds,  M.D. 

Among  the  more  important  original  contributions 
which  have  already  appeared  in  this  Journal  may  be 
cited— 0»  Alloy 8,  by  Dr.  A,  Matthiessen  and  Mr. 
C.  Hockin;  On  Isomerinn,  by  Dr.  Mills;  On  the 
Hydridei  of  Benzosalictfle  and  BisalicyU,  by  Mr. 
Perkin ;  On  the  Higher  Momohyues  of  ChinoUne,  by 
Mr.  Greville  Williams;  On  the  Formation  of  Di-iod' 
acetone,  by  Dr.  Maxwell  Simpson;  On  SiUcious 
Fainting,  by  Mr.  Barff;  On  Limited  Oxidation,  by 
Mr.  E.  T.  Chapman ;  Oeher,  an  Historical  Study. 

Among  the  principal  Editorial  Articles  are 'the 
fbllowing  : — Titular  Letters;  Proposed  Amendment 
of  the  Pharmacy  Act ;  The  British  Museum  Reading 
Room;  International  banquet  at  Paris,-  Glyptic 
Formula!;  The  Wages  of  Science;  Position  of  the 
Analytical  Chemist;  A  Chemical  Diploma;  Hall  of 
Arts  and  Sciences;  Industrial  Education. 

Critical  Reviews  of  the  following  important  books 
have  appeared -.—XttAne**  Physiological  Chemistry; 
British  Pharmacopoeia ;  Bloxam's  Chemistry ; 
Brando's  Dictionary  of  Arts  and  Sciences,  Numerous 
minor  works  have  been  noticed. 

Full  reports  of  Dr.  Frankland's  Xectures  on  Coal 
Gas  and  on  The  Water  Supply  of  the  Metropolis 
have  been  given. 

The  regular  features  of  the  Journal  comprise  prac- 
tical Laboratory  Notes,  copious  Abstracts  of  Foreign 
Scientific  Papers ;  Correspondence  from  Paris,  giving 
the  proceedings  of  the  Academy  of  Sciences  and 
other  learned  bodies ;  Special  Reports  on  the  Paris 
Universal  Exhibition ;  Original  Reports  of  the  Pro- 
ceedings of  the  Chemical,  Royal,  and  other  Societies ; 
and  Announcements  of  forthcoming  Meetings. 


TERMS    OF    SUBSCRIPTION. 

TnK  Labokatort  will  be  rcfsularly  fonrarded  direct  from  tke 
Ofllce  to  nuy  address  within  the  United  Kingdom  at  the  foUoirins 
rates,  payable  iii  advance : 


Quarter 7«. 


I    Half-year 143.    |    Year.. 

Including  Postage. 


s6s. 


ADVERTISEMENTS. 

The  Charges  for  Advertiaing  in  Thk  Laboeatoet  are  as  v 

Six  Lines  and  under 5s.    I    One  Column £a  is 

Every  Additional  Line od.   |   One  Page £4  4s. 

A  rednetbn  of  10  per  cent,  upon  Thirteen,  and  vs  per  eenl  iqMn 
Twenty-six  Insertions. 

Advertisements  intended  Ua  the  number  of  the  enrrent  vedc 
must  reach  tlie  office  not  later  than  4  p.m.  on  Thundny. 

Post-Offlce  Orders  to  be  made  payable  to  the  Publisher,  Jairs 
FiETH,  at  the  Cannon  Street  Office. 

Back  Numbers  can  yet  be  obtained. 


-L    and^  Evening  Clanet  for  the  Study  of  Chemistry,  Botany 


INSTRUCTION  IN  PRACTICAL  CHEMISTRY, 
and  Eveniii| 
Materia  Medica,  I 

TO  PHARMACEUTICAL  AND  OTHER  STUDENTS. 

Mr.  J.  C.  Braithwaite,  for  thirteen  years  Principal  Instmctor  in 
the  Laboratories  of  the  Pharmaceutical  Society  of  Great  Britain, 
and  Demonstrator  of  Practical  Pharmacy,  Pharmaceutical  Latin, 
&c.,  wishes  to  inform  his  old  Pupils  and  others  that  he  oontinnen 
to  devote  his  whole  attention  to  Edncatitm. 

Mr.  Bnithwoitc'f  Laboratory  is  now  open  daUr  (Satuxdayn 
excepted)  at  10  a.m.  for  Instruction  in  Practical  Chemistry  ma 
applied  to  Pharmacy,  Medicine,  Analysis,  Sec.  Pupils  can  enter 
at  any  period.    Terms  moderate. 

The  Cliemical  and  Toxicological  Class  meets  ai  usual  ereiy 
Monday  and  Thnraday  Evening,  at  8  p.m. 

The  Latin  Class  for  the  reading  of  the  Pharmacopceia,  Phy- 
sicians' Prescriptions,  8ec.,  every  Tuesday  and  Friday  Gveainf, 
at  8  p.m. 

The  Botanical  and  Materia  Mediea  Class,  eveij  Wednesday  and 
Saturday  Evening,  at  8  p.m.  The  usual  Excursions  for  the  Study 
of  Practical  Botany  commenced  on  Saturday,  May  4th,  at  10 
a.m.,  and  will  be  continued  until  further  notice. 

Pees  to  either  of  Ike  aho9e  CUsut,  Half  a  Gninem  per  MemU, 
payaJble  in  atbrnnee.    Fupiie  can  enter  at  any  period. 

Gentlemen  nrivatdy  prepared  for  the  Examinaticna  of  the 
Pharmaceuticall  Society,  sc. 

Letters  of  inquiry  should  be  acoompanied  wiUi  a  ilaaiped 
envelope. 

Address-J4.  KENTISH  TOWN  ROAD.  N.W. 
J/f.  Braithvaite  receives  afev  Pupits  to  hoard  im  his  house. 

SULPHATE  OP  COPPER,  febb  fbom  Ibok. 

WANTED,  a  reg^ular  sapply  of  the  above,  fiaitable 
for  making   fine  Colours.— Address,  Box  No.  IQ*   Poet 
Office,  Hull. 

PRACTICAL  CHEMISTRY. 
Laboratory,  60^  Gower  Street,  Bedford  Square,  W.C. 

MR.  HENRY  MATTHEWS,  P.C.S.,  is  prepaTed 
to  give  Instruction  in  all  Branches  of  Practical  Chemistry. 
The  Laboratory  is  open  daily,  except  Saturday,  from  Ten  to  fire 
o'clock;  on  Saturday  from  Ten  to  One  o'clock. 

Mr.  Matthews  is  also  prepared  to  undertake  Analyses  tftf  erery 
description. 


For    particuhirs    and    Prospectaies,  apply  to  Mr.   HEvmT 
Square,  1 


Matthsws,  at   the  Laboratoiy,  6^r^lHr(»   Street,    Bedford 
W.C. 
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FermanganateB  of  Potash,  Soda,  and  other  Bases. 

PRIZE  MEDAL,  Clusa  II,  Section  A,  Inteniaiional  Exliibition,  i86x, 

H.    B.    CONDY, 

BATTERSEA.,  ' 

For  the  Manufacture  of  Mnnganates  and  Permanganates  on  the  large  scale. 

These  powerful  Oxidising  Seta  supplied  of  every  required  degree  of  purity,  and  in  any 
quantity. 


CHEMICAL    WORKS,    BATTERSEA,    LONDON. 
WORKS  by  H.  B.  COHDY,  Published  by  HAEDWICKE,  PICCADILLY,  LONDOUr. 


AIR   AND    WATER:    THEIR    IMPURITIES    AND     PURIFICATION.      Cloth    boards,    3s.    6d. 
"This  is  a  raluable  work,  containing  muUum  in  futno,  and  to  be  recommended  for  its  sound  chemistry  and  for  the  very  excel- 
ent  instructions  it  gives  both  for  the  puriftcartion  of  bad  air  and  bad  water."— -Bri^  and  For.  Mei.-Chir.  Rev. 

"Much  good  service  will  be  rendered  to  medical  science  by  a  careful  perusal  of  these  pages,  and  a  practical  application  of  the 
truths  detailed  in  them."— ZonJon  Medical  Renew. 

"This  book  docs  the  author  much  credit,  and  its  publication,  we  hope,  will  greatly  extend  the  use  of  the  alkaline  permanganates.'*— 
Chemeal  Newt. 

"Mr.  Condy  has  enlarged  upon  his  pro^^mme  in  a  manner  which  will  render  his  book  acceptable  both  to  the  profeuion  and  the 
pnblie  at  large,"— JU^ieal  Times  and  Gasetie. 

DISINFECTION  AND  THE  PREVENTION  OF  DISEASE.    Pamphlet,  95  pp.,  price  is. 
"Those  who  wish  to  familiarise  themselves  with  the  properties  of  Condy*8  t'luid  will  d3  well  to  refer  to  this  work."— Jfoi.  Crit.  and 
P  syekciog.  Jour. 

"We  can  recommend  this  essay  of  Mr.  Condy."— 2)«iWi»  Medical  Press. 


CAUTION, 

TRADE    MARKS'    ACT. 


Users  of  Cmcibles  are  cautioned  against  IMITATIONS  of  the 
PATENT  PLUMBAGO  CRUCIBLES, 

Manufactured  under  MORGAN'S  PATENT;  none  are  genuine 
unless  stamped  in  full, 

MORGAN'S     PATENT, 

TIIE  PATENT 

FLTrHBAOO  CBUCIBLE   COMPANT, 

BATTERSEA.    WORKS,    LONDON. 

THE  SILICATED  CABBON  FILTERS 

Are  now  used  in  preference  to  all  others  by  the  Admiralty,  the 

Authorities  of  the  Uenernl  Pust  Ofitce,  the  liondon  Hospital,  the 

County  Prison,  Swansea,  and  in  Public  And  Private  Establishments 

in  all  parts  of  the  world. 

MAIN     SERVICE    FILTORS    ADAPTED   TO    BREWERIES, 

DIE- WORKS,    DISTILLERIES.    SODA-WATER 

MANUFACTORIES,  8:c. 


Price  Lists  and  every  informntiop  on  application  to 

THE    8ILICATED    CARBON    FILTER    COMPANY, 

UHURCH  ROAD,  BATTERSEA,  S.W. 

PRICE'S     SOLIDIFIED      GLYCERINE 
(Patented).  ^ 

The  newest  and  best  toilet  ecnp,  wears  well,  jrivcft  a  rich  and 
fragrant  lather,  is  entirely  free  from  cocoanut  oil  or  excess  of 
aiksili,  and  contains  half  its  weight  of  Price's  distilled  Glycerine. 
Sold  in  4d.  and  6d.  tablets. 

PRICE'S  PATENT  CANDLE  COMPANY  (Limited), 
Bchnont  Works,  Baltersca,  S.W.     - 


ACETIC  ACID. 
DUNN  AND  COMPANY, 

PRINCES  SC^UARE,  FINSBURY,  LONDON.  E.C. 
Works  at  Mile  End, 

Just  published,  sent  free  to  all  ports  of  the  United  Kingdom  on 
receipt  of  two  penny  stamps, 

E.  AND   P.   N.   SPON'S 

CATALOGUE     OF     BOOKS: 

NEW   AND    SECOND-HAND-ENGLISH    AND    FOREIGN; 

Relating  to 
Agriculture  and  Rural  Aff:urs;  Annuities,  Assurance,  Interest 
Tables,  Banking,  and  Commerce;  Architecture  and  Building; 
Browing,  Distilling,  Wine-making;  Cheniistrv,  Elementary  and 
PniCtical;  Civil,  Mechanical,  and  Military  En?iniCTing;  Elec- 
tricity, Magnetism,  Galvanism,  Meteorology,  Geology,  Mfueralogy  ; 
Mttallurgj,  and  Mining;  Mathematics,  Pure  and  Applied;  Navnl 
Architecture  and  Nautical  AfTsiirs;  Ornamental  Art  and  Art 
Manufacture;  Trades,  Manufactures,  etc.  etc.  etc. 


London :  E.  and  F.  N.  Spon,  48,  Charing  Cross,  S.  W. 
(Removed  from  16,  Bucklcrsbury,  E.C.) 

Sliortly  will  be  published,  in  8vo,  price  ars. 

THE  PRINCIPLES  OF  CHEMISTRY,  fonnded 
on  Moilern  Theories  translated  from  the  Second  E'.lition, 
iust  published,  of  A.  NAC^UET,  Profcsscur  Agrcg6  &  lu  KacuU6  de 
Mddeeinc,  Paris. 

London:  IIenet  Renshaw,  356,  Strand. 

CHE:\IICAL.  PHILOSOPHICAL,  OPTICAL, nnd 
rilOTOGBAPlUC  APPARATUS.  —  Ruhmkorft's  Coils, 
Gcissler's  Tubes,  French  Botlle  Batlcrics,  the  Phosplioroscope, 
Carbon  Plates,  and  all  requisites  for  Uttiiig  Gulvanic  L'atterics. 

HARVEY,  REYNOLDS  &  CO.,  ^^^ 

Importers  and  Operative  ChonisU,  10,  Biigga'e,  Leedsi 
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SniCATED   CABBON   MAIN    SERVICE   FILTER. 


I! 


This  Filter  shown  in  section,  consists  of  a  metal  case  in  two  parts,  A  and  B,  fastened  by  nats  and  screws 
I,  I.  The  water  enters  by  the  pipe  F,  passing  first  through  the  coarser  filtering  medium  A,  then  through 
the  finer  B,  and  flowing  off  pure  through  the  pipe  C.  The  coarser  impurities  are  thus  arrested  by  A,  and 
do  not  interfere  with  the  action  of  B ;  they  also  accumnlate  in  the  cavity  K,  and  may  be  removed  when 
requisite,  by  allowing  the  water  to  pass  into  the  filter  through  M.  This  is  done  in  a  few  seconds  by 
opening  the  tap  M  and  closing  F,  at  the  same  time  shutting  the  exit  pipe  C,  and  unscrewing  the  nnt  D. 
The  water  entering  the  upper  cavity  at  E,  will  thus  be  forced  downwards  carrying  off  all  impurities  which 
have  been  arrested  by  the  filtering  medium  A.  Tlieso  filters  are  used  by  the  General  Post  Office,  the 
London  Hospital,  the  County  Prison,  Swansea,  and  many  Noblemen's,  Gentlemen's,  and  other  large 
Establishments. 

Prices,  m  Tttincd  Copper  Caia,  £6  6i.,  £8  St.,  £ift  lu^  £18  i8«. 


TESTIMONIAL. 

"  Gcnerni  Post  Office,  M«^ic«l  Department ;  ijrd  Octol)er,  i86a 
•*T1n«  ii  to  certify  tlmt,  having  inspected  and  examined  the  filtering;  apparatus  erected  by  the  SUicnted  Carbon  Filter  Company  at  ttie 
Motic7  Order  Office,  whrre  it  supplies  ttlt^-rcd  water  fur  about  130  officers,  I  am  perfectly  satisfled  with  its  action.    The  m-ater  ia  ffltend 
with  considerable  ra)iidiiy,  at  the  same  time  that  this  ia  efficiently  done.    I  recommend  this  system  to  Government  and  other  larg« 
ofUces,  in  preference  to  ai'iy  other  with  which  I  am  acquainted.— Wallee  Lewis,  M.D.,  Medical  Officer  G.P.O." 


i:ffect  of  the  SILICATED   CARBON  FILTER  vpon  Thames  Wateb  obtained  near 

Battcrsea  Bridge  at  High  Water. 

Uufiltcrcd. 
Total  solid  contents  of  an  Troperisd  Gallon      ll\fX. 


llordncsi,  as  determined  by  CUrke's  Test       9  dcg. 


Filtered. 
87 


den. 


Unfiltered.  Filtered 
Earthy  Carbonates  deposited  by  boiling  I  Gallon  II'  gr.  None. 
Orgauic  matter  contained  in  an  Imperial  Gallon    38  gr.     o<  gr. 


The  Unfiltered  Water  was  of  a  ffrecnlsh-yellow  colour,  and  during  evaporalton  ^ve  out  a  most  offensive  odour,  the  residue  being  a 
dark  lintwn  mass  of  organic  and  salute  impurities.  When  passel  once  through  a  Silicatei  Carbon  Filter  it  became  |>erfectly  o&lourlcsa 
sweet,  and  drinkable.  I)uriu<;  cvap«iration  nut  the  slightest  oJour  was  perceptible,  and  the  residue  was  quite  white,  and  couiitted.  o 
hitle  more  tlian  chloride  of  sodium  (common  suit). 


Illastrated  and  Pricsd  Lists  of  all  classes  of  Filters  on  application  to  the 

SILICATED     CARBON     FILTER     COMPANY, 

WORKS,  CHURCH  ROAD,  BA'ITERSEA,  LONDON,  S.W. 
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ORIGINAL  COMMUNICATIONS. 

DR.    MATHIESSEN    AND    MR.   HOCKIN    ON 
SPECIFIC   GRAVITY. 

On  the  Specific  Gravity  of  Liquids  and  of  Bodies 
lighter  than  Water.  By  A.  Matthibssen, 
FM.8,,  and  0.  Hockin,  MA. 

It  is  our  intention  in  a  series  of.  papers  to  piib- 
lish  the  methods  generally  used  for  determining 
some  of  the  physical  properties  of  liquids  and 
gases.  This  series  will  serve  as  a  sort  of  ap* 
pendix  to  our  papers  on  the  physical  properties 
of  alloys,  where  we  only  treat  of  the  methods 
for  the  determination  of  the  properties  of  solids. 

I.  On  the  Specific  Gravity  of  Liquids. 

The  method  most  commonly  used  is  the  fol- 
lowing :~  A  flask  of  shape  of  flg.  i  is  employed ; 
it  is  made  of  thin  glass,  and  has  a  well-fitting 


stopper  with  a  small  cylindrical  hole  through 
it.  This  flask,  as  usually  sold,  contains  from 
50  to  100  cubic  centimetres. 

Preferably  a  flask  of  the  form  of  fig.  2  may 
be  used.  It  is  furnished  with  a  stopper,  and  is 
filled  with  the  fluid  up  to  the  mark  H  in  the 
neck.  It  has  the  advantages  that  it  may  be 
filled  without  wetting  the  outside,  which  wetting 
must  occur  when  tne  flask  fig.  i  is  filled,  and 
the  stopper  put  in;  and  that  when  filled  no  loss 
can  occur  by  evaporation  or  expansion  due  to 
cbauffe  of  temperature.  For  fillmg  and  drying 
the  muk  fig.  ;,  it  is  convenient  to  use  a  hair 
tube  with  a  funnel  blown  at  one  end,  as  shown 
in  fi^.  2,  h.  In  taking  an  accurate  specific 
gravity  the  liquids  should  have,  as  nearly  as 
possible,  the  temp^^ture  of  the  balance,  in 
order  to  prevent,  as  far  as  possible,  different 
amounts  of  moisture  being  deposited  on  the 
glass. 


For  the  determination  of  the  specific  gravity  of 
any  liquid  three  weighings  are,  of  course,  neces- 
sary— namely,  that  of  the  empty  flask,  that  of 
the  fliisk  filled  with  water,  and  that  of  the  flask 
filled  with  the  liquid  the  specific  gravity  of 
which  is  to  be  determined.  The  flask  is, 
therefore,  first  thoroughly  cleaned,  driedi  and 
weighed,  the  weight  being  only  taked  when 
the  flask  ceases  to  increase  in  weight  by  depo- 
sition of  moisture.  Of  course,  where  fa^curacy 
is  required,  it  need  hardly  be  stated  that  flask 
fig.  2  should  be  used — in  fact,  for  volatile  liquids, 
such  as  ether,  it  is  indispensable. 


u 


Fig  1. 


For  the  second  weighing,  the  fiask  is  filled 
with  well  boiled  out  water,  of  abdtit  the- 
temperature  of  the  balance,  and  by  means  of 
bibulous  paper  water  is  taken  out  ilntil  itfi/^ 
level  reaches  to  the  line  a.  It  is  then  placed 
in  the  pan  of  the  balance,  and  the  weight  tsLken' 
as  soon  as  it  ceases  to  increase  by  deposi^i^u. 
of  moisture. 

For  the  third  weighing  the  flask  should,  jbie.^ 
flrst  emptied,  dried,  and  filled,  in  the  same 
manner  as  it  was  with  water,  with  the  liquid 
to  be  experimented  with,  and  its  weight  ta!ken 
as  before;  of  course,  the  temperatm-e  of  tli^ 
water  when  filling  in,  as  well  as  that  of  the 
liquid,  must  be  carefally  taken ;  the  tempera*, 
ture  of  the  balance  must  also  be  noted  at  each 
weighing ;  if  the  weighings  are  made  one  after 
the  other  on  the  same  day,  the  height  of  the 
barometer  need  be  only  once  read  off,  except 
where  the  greatest  accuracy  is  required.  To 
calculate  the  specific  gravity  with  the  results = 
thus  obtained — 

Let  t  be  temperature  at  which  the  fiask  Was 
filled  with  wat«r,  '     '    "^ 
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Let  a  be  temperature  at  wliicli  the  flask  was 

filled  with  fluid. 
r,  «•  temperature  and  pressui'o  of  air 

during  first  weighing. 
/,  It'  temperatui*e  and  pressure  of  air 

during  second  weighing, 
r,"  it''  temperature  and  pressure  of  air 

during  third  weigiiing. 
Wi  weight  of  empty  flask  in  air. 
Wx  „        flask  full  of  water  in  air. 

"Wi  „  „         „      liquid  to  be 

determined. 
S/  sp.  gr.  of  liquid  at  temperature  H, 
Pt         „        water  „  1 

<r,,,      „        air  .      i>  t  and 

pressure  ir 
8  sp.  gr.  of  weights. 
il        „        glaas. 
Ict  ratio  of  volume  of  glass  at  tempera* 

ture  t  to  volume  at  0°. 
V  volume  of  flask  at  o**. 


W, 


and 


Then,  volume  of  the  glass  =  --^  nearly, 
Wz— W. 


„         „      waters 

Pi 

Let  —7-  H =  V, 

«  Pt 


nearly. 


let  w  be  weight  of  flask  in  vacuo, 

thenw  =  Wi(f +<r,,,(p  — i)) I, 

and  from  second  weighing — 

and  from  third  weighings 

w+V.A;/S/— <r/%%=W5(i  —  fi^')...III; 

whence  from  III — 

Y.  h!,  S/=W3-w+<r/'.  J'{v-Wj .  ^)  =  W'isay, 

and  from  IT — 

V .  fe,  p,  =  Wi  —  w  +  <r/.  ;(v— Wx .  i)  =  Wxsay, 


and 


k  .  pt      Wa* 


andS/=i^.p,.^^  ^- 

The  formula  is  simplified  if  r"  =  r'  and  w" = w', 
as  will  generally  be  the  case ;  then  we  have— 


S/  = 


h,  Wi  —  wf     .    (         w\ 


(Wx  — «J)(W3-«?)'*^'''J     ■^• 

This  fonnula  will  be  sufficiently  accurate 
except  where  absolute  accuracy  is  required.  It 
may  be  fiu'ther  simplified,  for  a-y^J'  will  nearly 


Wj— w, 


0. 


andS/  =  j^.pr..^^J:i^. 
Wx--W|^ 

w,- 

This  formula  will  not  introduce  an  error  of 
0*01  per  cent.,  except  in  extreme  cases,  where  the 
temperature  of  pressure  of  the  air  has  altered 


very  much.  The  same  formula  may  be  used  if 
a  flask  of  the  form  of  figure  i  is  employed. 

Ic 

rj  is  nearly  one.    When  the  temperatoi^s 

do  not  vary  above  one  or  two  degrees  this 
correction  need  not  be  made ;  for  five  degrees 
the  correction  would  be  about  coi  per  cent., 
taking  the  value  of  X;  ==  0*000026  for  each 
degree.  It  must  be  remembered  that  the  flask 
fig.  2,  containing  50  grammes  water,  may 
be  weighed  to  an  accuracy  of  at  least  0*0005 
gramme,  which  would  correspond  to  an  error 
of  0*001  per  cent.* 

*  In  calculating  out  the  specific  gntWty  of  a  liquid  by  formula 
C,  the  tables  given  in  this  journal  (pp.  17, 18)  will  be  found  use- 
ful.   Attention,  howerer,  must  be  drawn  to  a  clerical  error  hi 

Table  IV.    In  the  third  column,  giTing  the  values  of-?-  from  760 

760 

upwards^  the  chi^racteristic  is  giren  a«  i.   It  ihould  be  o. 
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In  m^JOLj  cases,  however,  only  a  very  small 
quantity  of  the  liqiiid  is  to  be  bad;  in  sucb  in- 
etiin COS  the  following  nictliod  may  be  ad()j)tcd 
by  which  considerable  accuracy  maybe  obtained, 
even  with  so  small  a  quantity  as  o  />  gramme  of 
the  liquid.  To  test  its  accm'acy,  the  subjoined 
experiment  was  made. 

A  small  bulb  was  blown  with  a  very  fine  hair 
tube  at  each  end,  as  shown  in  figs.  3  and  4,  the 
diameter  of  the  tube  a  bein^  less  tnan  that  of 
b,  e,  and  about  0*05  mm.  diameter.  A  much 
finer  tube  might  have  been  used.  The  liquid 
chosen  for  the  experiment  was  anhydrous  ether. 
The  ether  was  poured  into  a  test-tube,  which 
was  placed  in  a  beaker  filled  with  water ;  the 
test-tube  being  closed  at  the  top  with  a  loose 
plug  of  wool.  The  bulb  being  mtroduced  as 
shown  in  the  figure  (3),  and  the  ether  sucked  np 
at  the  end  e  by  means  of  an  air-pump,  or  other- 
wise, it  was  left  for  some  time  to  take  the 
temperature  of  the  surrounding  water.  Owing 
to  the  smaJlness  of  the  diameter  of  the  tnbe,  the 
Uquid  does  not  flow  out  of  it,  or  it  does  so  only 
to  such  a  small  extent  that  even  when  the  tube 
is  placed  in  the  position  as  shown  in  fi^.  3  it 
maybe  left  for  a  considerable  length  of  time 
without  losing  much.  After  a  quarter  of  an 
hour  the  tube  was  re-fiUed  a  little  above  the 
mark  h ;  it  was  then  taken  out  of  the  test-tube 
and  a  quantity  of  ether  drawn  out  of  the  tube 
by  drawing  the  end  a  across  the  finder,  until 
the  level  of  the  Hqnid  reached  the  mark  b.  The 
bulb  was  then  tilted  up  so  that  the  ether  sank 
some  little  distance  into  the  tube  a,  and  in  such 
a  position  it  was  hung,  as  shown  in  fig.  4,  by  a 

Fig.  4. 


light  piece  of  glass  thread  to  the  balance.    The 

weights  were  as  follows : 

Weight  of  fiask  and  holder,  i  *  1060  grm. ; 

„  „  ether,    1*6098     „   atia^S; 

„  „  etner,  „ 

after  being  in  the  balance 

one  hour,  16094     „ 

showing  a  loss  of  0*0004  grm.  in  the  weight 
by  evaporation  through  the  fine  tubes  durmg 


the  space  of  one  hour.  The  tube  was  now 
emptied  and  re -filled  with  another  sample  of 
anliyilrous  c'llior;  it  was  then  found  to  wei*,'!! 
i"6ovS2  grm.  at  10' •3;  emptied  and  refilled,  it 
weighed  i*68o  grm.  at  io'-^'4;  emptied,  dried, 
and  filled  with  water,  it  weighed  1*7970  grm. 
at  15' 8 ;  flask  empty,  with  holder,  weighed  as 
before,  i*io6o  grm.  Temperature  of  au*  i5°'8, 
and  pressnre  755  millimetres. 

From  these  values  the  specific  gravity  of 
ether  will  be  found  according  to  the  formula 
0  at  io°3  =  0*7271. 

To  check  this  value,  a  large  stoppered  specific- 
gravity  bottle,  of  the  form  of  fig.  3,  was  filled 
and  weighed  with  the  same  ether,  when  the 
following  values  were  obtained : 

Weight  of  empty  flask,  i4'3o85  grms. 

Weight  of  flask  full  of  ether,  58*5655  grms. ; 
temperature  of  ether,  i5°'8. 

Weight  of  flask  Ml  of  water,  75*7727  grms. ; 
temperature  of  water,  i5°'8. 

Temperature  of  the  air,  i5°"8,  and  pressure, 
756  mm.,  during  the  experiments. 

Hence,  according  to  forhiula  0,  specific 
gravity  of  ether  at  05°*8  =  0*7204.  Reduced  to 
temperature  0°,  using  Kopp's  value 
for  the  expansion  of  ether,  the  spe- 
cific gravity  from  experiment  i  will 
be  0*7375  at  0°,  and  from  experiment 
2  will  be  0*7373  at  o*^. 

When  no  gi*eat  accuracy  is  re- 
guii'ed,  the  hydrometer  is  a  useful 
instrument  for  deteimining  the  spe- 
cific gravity  of  different  liquids.  Yery 
many  sorts  of  hydrometers  are  in 
use,  the  principle  involved  being 
much  the  same.  The  simplest  form 
of  hydrometer  is  shown  in  the  sketch, 
fig*  5i  being  a  glass  bulb,  constructed 
with  a  glass  stem,  iipon  which  a 
scale  is  engraved.  If  this  instru- 
ment, floating  in  water,  is  immersed 
up  to  the  ^oint  0°,  it  will  in  a  heavier 
fluid  not  sink  so  far,  and  in  a  lighter 
will,  of  course,  sink  deeper. 

By  making  the  stem  small  in  bulk 
compared  to  the  globe  at  the  bottom 
greater  delicacy  is  acquired,  and  for 
tnis  reason  arbitraiT'  scales  are  em- 
ployed according  to  the  nature  of 
the  liquid  to  be  determined,  the  stem 
being  finer  or  thicker,  according  to  the  ranee 
through  which  the  instrument  is  to  work. 
These  instruments  are  so  well  known  that  it  is 
unnecessary  to  describe  them  here. 

n.  On  the  Specific  OravUy  of  Solids  lighter 
than  Water. 

One  of  the  best  methods  is  to  weigh  the  si 
stance  first  in  air  and  then  in  water  wiC 
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piece  of  some  heavy  metal,  say  platinnm, 
attached  to  it  by  means  of  a  fine  wire,  so  that 
it  sinks  in  the  water. 

Let  w  be  the  weight  of  the  platinum  and 
wire  alone,  in  watei', 

It/,  the  weight  of  the  platinnm,  wire,  and  body 
attached,  in  water. 

Then,  if  W= weight  of  body  in  air,  Y«  volume 
at  temperature  f°,  the  rest  of  the  notation 
being  the  same  as  before— 

(yj^w')  (l  -  ^)  =  Y,  (/,,-a) 
W 


and  Sf  =  p» .  tj[t~~, "J 


.       a 


LW-hw  — u/ 

and  since  q  is  neai-ly  =  i, 
W 


Dj 


E. 


A  few  words  need  only  be  said  with  respect 
to  the  determination  of  the  specific  gravity  of 
powders  or  small  fragments  of  substances, 
minerals,^  etc.  A  good  method  to  determine 
the  specific  gravity  is  to  wei^h  them  in  a 
bucket  in  water,  the  bucket  bemg  made  of  a 
light  piece  of  glass  tubing  (test-tube),  to  which 
a  piece  of  fine  platinum  wire  is  fastened.  The 
tube  must  be  first  weighed  in  air  and  then  in 
water.  The  powder  or  mineral  is  then  weighed 
in  the  dry  bucket,  which  is  then  half  filled  with 
water,  and,  to  drive  out  the  air  attached  to  the 
particles  of  the  substance,  it  is  placed  in  a 
vessel  containifig  hot  water;  after  remaining 
there  a  short  time  it  is  removed  and  placed 
under  the  receiver  of  an  air-pump,  which  re- 
moves, on  creating  a  vacuum,  most  of  the  air ; 
this  operation  ought  to  be  repeated  once  or 
twice,  in  order  to  remove  completely  all  the 
air.  After  this  has  been  done  the  bucket,  with 
the  substance,  is  weighed  in  water,  and  to  cal- 
culate accurately  the  specific  gravity  of  the 
weighings  formula  E  may  be  used,  where  w 
represents  the  weight  of  the  glass  alone  in 
water,  and  v/  the  weight  of  the  glass  and  the 
substance  in  water. 


Articles  in  Prepabatiok. — We  are  in  a  position 
to  promise  oar  readers  original  articles  by  the  eminent 
foreign  chemists  and  physicists.  Professor  Eekul^, 
Father  Secchi,  MM.  Naqnct,  Longninine,  Silva,  and 
Salet,  in  early  numbers.  A  series  of  articles  on  the 
Chemistry  of  Brewing  will  be  commenced  next 
month.  An  article  on  the  Constraction  and  Testing 
of  £)lectrtc  Cables  is  qIso  in  preparation. 


MR.   TICHBORNE   ON   CHLOROPHYLL. 

On  807ne  Specttal  and  oilier  Observations  in  eon- 
nection  with  Chlorophyll.  By  Chables  R. 
C.  TiCHBORNE,  F.V.8.,  Chemist  to  Apothe* 
caries*  Hall  of  Ireland. 

In  the  following  paper  I  employ  the  term 
chlorophyll  the  actual  leaf  ^een,  or  leaf  greens, 
produced  hj  the  action  of  hght  in  vegetation— 
not  the  corpuscles,  or  granules  of  the  vegetable 
physiologists.  Leaf  green  has  probably  never 
been  obtained. in  a  state  of  absolute  purity, 
and  this  fact  may  in  a  measure  account  for  Hie 
mystery  which  still  hangs  over  this  important 
substance. 

I  have  from  time  to  time  examined  the  absorp- 
tion-specti*a  &om  a  great  number  of  leaves, 
more  for  the  purpose  of  investigating  the 
changes  that  take  place  on  the  approach  of 
autumn,  and  in'particular  those  connected  with 
deciduous  trees,  in  which  a  decided  chanee  is 
manifested  in  the  tone  of  the  foli^e.  Alcoholic 
tinctm'es  were  used  for  the  examination  of  the 
spectra: 

I  may  premise  that  the  phenomena  of  absorp- 
tion-spectra, may  be  divided  for  convenience 
into  two  kinds — ^first,  distinct  bands,  or  mark- 
ings, which,  with  the  same  substance,  always 
have  one  definite  position  in  the  natural  spec- 
trum; and  secondly,  a  general  obscuring  of 
the  transmitted  I'ays  of  certain  parts  of  the 
spectrum.  These  absorptions  are  sometimes 
ushered  in  by  an  almost  imperceptible  grada- 
tion. The  phenomena  of  the  second  order  vary, 
not  only  in  intensity,  but  in  their  extent  and 
position  in  the  spectiiun,  according  to  the 
strength  of  the  solution  through  ^niich  the 
light  passes.  However,  I  do  not  mean  to  con- 
vey an  impression  that  there  is  any  very  decided 
line  of  demarcation  between  the  distinct  bands 
and  the  more  obscure  shadings.  Thus,  often 
in  the  first  class  will  be  found  bands  which, 
although  well  marked  and  definite  in  por- 
tion, will  seem  on  one  side  to  encroach  or  recede 
according  to  the  volume  of  the  fluid  viewed, 
or,  what  is  tantamount  to  the  same  thing,  the 
strength  of  the  solution.  A^n,  what  appears 
at  first  sight  to  be  an  in<uvidual  band  will 
frequently,  on  careful  examination,  be  found 
to  consist  of  two  bands.  Fig.  3  (a  spectrum 
from  one  of  the  firs)  is  an  illustration  of  this. 
The  drawing  of  this  spectrum  was  kindly  sent 
to  me  by  my  friend  Dr.  Emerson  Reynolds. 
There  is  little  doubt  that  p  band  is  a  double 
one  in  all  chlorophyll  spectra,  and  I  believe  Prof. 
Stokes  has  surmised  this  fact.  It  must,  how- 
ever, be  borne  in  mind  that,  in  a  certain  sense, 
the  phenomena  are  all  comparative,  for  as  there 
is  no  perfect  absorption,  so  likewise  there  is  no 
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perfect  transparency  in  any  medinm.  To  this 
1  may  add  that,  however  sharply  the  bands  may 
appear,  there  is  always  a  ceilain  amount  of 
shading. 

In  the  observations  made  npon  chlorophyll 
from  different  plants  and  at  different  seasons, 
the  most  remarkable  point  noted  was  the 
sameness  of  the  spectra.  Leaves  the  most  dis- 
similar in  tone  to  the  eye  gave  the  nsual 
chlorophyll  bands,  with  some  trivial  modifica- 
tions. The  chlorophyll  spectrum  has  been 
described  by  Prof.  Stokes,  to  whom  we  are 
almost  entirely  indebted  for  our  knowledge  in 
this  and  similar  investigations.* 

From  the  observations  made  by  myself  I 
have  come  to  the  conclusion  that  the  ordinary 
chlorophyll  spectrum,  as  produced  by  the  green 
colouring  matter,  is  always  present  in  leaves 
when  in  an  active  state  of  vegetation,  whatever 
colour  the  leaf  may  be,  and  however  the  spec- 
trum may  be  modified  by  the  presence  of  other 
substances.  The  drjkest  leaves,  such  as  the  pur- 
ple nut  {Corylm purpurea),  which,  when  viewed 
m  the  ordinary  manner,  could  not  be  called 
green,  show  nothing  out  of  the  common  with 
the  ordinary  spectra  from  leaves.  The  i-ed  fluor- 
escence, which  is  a  natural  property  of  chloro- 
phyll, is  very  strongly  developed  in  such  leaves, 
and  also  seems  to  increase  with  the  autumnal 
tint  of  ordinary  plants. 


What  pure  chlorophyll  is,  is  difficult  to  say» 
but  one  thing  is  qiiite  evident,  that  the  yellow 
colouring  matter  of  leaves  (which  is  easily 
separated  by  such  solvents  as  cold  benzol) 
cannot  come  under  that  name.  The  yellow, 
bro^vn,  and  red  colouiing  matters  exist  in 
leaves  quite  independentljr  of  the  green.* 

If  a  leaf  is  pei-tectly  dried  at  100°  C,  or  over 
sulphuric  acid,  and  treated  with  benzol,  it  will 
be  found  that  the  solvent  dissolves  with  other 
substances  a  brilliant  yellow  extractive.  On 
boiling,  particularly  if  the  vegetable  matter  is 
not  quite  dry,  it  will  take  up  a  little  leaf  green. 

M.  Fremy's  phyllocyanin  is  incontestablv  a 
product  of  decomposition,  although  Dr.  Miller, 
m  the  last  edition  of  his  *  Organic  Chemistry,' 
seems  to  ignore  the  experiments  of  Dr.  Stokes 
in  connection  with  the  f act.f 

I  have  given  some  drawings  of  spectra  con- 
nected with  my  subject.  In'the  above  drawing 
it  will  be  seen  that  in  two  of  them  I  have  made 
use  of  the  graphic  method  used  by  Bunsen  to 
represent  the  specti-a  of  the  metals.  I  was 
induced  to  do  so  as  it  will  bo  seen  at  once 
how  much  better  it  is  suited  to  represent  ab- 
soi*ption-spectra  than  the  bright  lines  in  the 
spectra  of  the  metals. 

Fig.  I  represents  the  summer  spectrum  of 
Virginian  creeper  {Ampehp^is  hederacea),  pos- 
sessmg  the  usual  chai-aotenstics  of  chlorophyll. 


In  Fig.  2,  which  represents  the  autumnal 
spectrum  of  the  Vii-ginian  creeper  when  the 
foliage  has  changed  to  a  bright  scarlet,  the 
clilorophyll  is  quite  obliterated,  and  nothing 
remains  but  a  spectram  such  as  would  be  pro- 
duced by  a  solution  of  nitrate  of  cobalt.  (Liqu  id- 
anibar  styraciflua  and  some  other  plants  give 
similar  specti-a.) 

Fig.  4  represents  the  action  of  light  upon 
chlorophyll  in  alcohol.  In  water  the  solution 
grradufOly  fades  when  exposed  to  light,  the  band 
/9  being  the  last  that  is  obliterated. 

The  important  part  that  chlorophyll  must 
play  in  connection  with  vegetable  existence 
cannot  be  ignored.  It  must  either  be  the  direct 
medium  for  the  transfer  of  oxygen  to  assimilable 
juices  of  the  plant,  or,  whtit  is  more  probable,  a 

*  Prof.  Stokes  says  tbat  tbcre  are  two  distinct  zreens  and  two 
yellows  in  the  ordinary  green  known  as  chloroplkyir  (vide  '  Journal 
of  the  Chemical  Society.'  vol.  ii,  p  304,  and  *  Proceedings  of  the 
Royal  Society,'  vol.  xiii,  p.  144). 


transient  phase  of  these  metamorphic  sub- 
stances. From  its  intimate  relation  to  solar 
influence,  the  probable  difference  in  gaseous 
exhalations  obsei-ved  in  leaves  during  Say  and 
night  may  be  attributed  to  chlorophyll.  Al- 
though a  nitrogenous  substance,  it  is  essentially 
connected  with  the  elaboration  of  amylaceous 
products,  viz.  starch,  sugar,  and  fatty  matter. 
Prof.  De  Luca  (University  of  Naples),  -^ho  has 
devoted  many  years  to  the  investigation  of  this 
subject,  in  a  letter  to  me  wiites  as  follows  in 
connection  therewith : 
"My  published  researches;};  in  connection  with 

*  "  I  find  the  chlorophyll  of  land  plants  to  be  a  mixture  of  four 
substances,  two  green  and  two  yellow,  all  possessiue  distinct 
optical  properties."— Prof.  Stokes  "  On  the  Identity  of  Biliverdin 
and  Cliiurophyll,"  'Proceedings  of  the  Koyal  Society,'  vol.  xiii, 
p.  144. 

t  Miller's  'Organic  Chcraistrv.*  3rd  edition,  p.  698. 

X  •  Ricerchc  suit  'EtCrasioHe  delta  ManHxte  Dalle  FogVte  di  VUvo* 
per  8.  de  Luca,  and  others,  pttblish^y^«r^i^yjj^oxia,4cjdeP3t.ot^ 
Science,  Naples,  1865.  O 
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your  subject  were  instituted  for  the  purpose  of 
determining  at  what  period  of  vegetation  the 
fatty  and  other  matters  were  found  in  the 
olive  tree,  and  what  are  the  materials  which 
gave  them  birth.  The  chlorophyll  which  I 
found  in  abundance  in  the  leaves  and  fruits  of 
the  olive  tree  always  accompanied  the  mannite. 
"  This  matter"  [the  mannite]  "  exists  in  small 
quantities  as  the  leaf  begins  to  develop  itself, 
augments  with  the  growth  of  the  olive,  dimi- 
nishes duiimg  the  flowering  of  the  plant,  and 
when  the  leaves  begin  to  lose  their  green  tint 
it  disappears  entirely,  the  yellow  leaves  falling 
spontaneously  from  the  plant.  The  leaves  of 
the  olive  tree  are  perpetual,  that  is  to  say,  they 
do  not  become  detached  from  the  plant  until 
the  new  green  leaves  are  formed  and  developed. 
The  olives  as  long  as  they  contain  chlorophyll 
contain  mannite,  but  when  they  are  ripe  the 
mannite  and  leaf  gi-een  disappears.  The  de- 
crease of  the  mannite  and  chlorophyll  in  the 
olive  during  the  development  of  the  fatty 
matter  and  the  destruction  of  the  same  sub- 
stance, when  the  fruit  contains  a  maximum  of 
oil,  show  that  there  must  exist  some  relation 
between  all  these  matters." 

"We  see,  therefore,  from  Prof  Do  Luca's  re- 
marks, that  the  most  important  substance 
secreted  in  this  pl^it  is  changed  simultaneously 
with  the  chlorophyll.  Mannite  itself  undergoes 
some  most  curious  decompositions,  which  may 
be  connected  with  the  formation  of  the  fatty 
acids— ^namely,  saponifiable  compounds,  which 
seem  almost  identical  with  the  natural  oils. 
To  enter  upon  this  matter,  however,  would  be 
a  dicression  from  my  present  theme. 

The  exti-aordinarjr  sensitiveness  of  chloro- 
phyll to  light  when  in  the  presence  of  moisture 
and  atmospheric  oxygen  is  most  marked.  The 
following  experiments  will  illustrate  this  point. 
I  took  the  leaf-green,  which  had  been  freed  as 
much  as  possible  from  the  yellow  extractive, 
and  dried  it  over  sulphuiic  acid.  The  gi'een 
powder  produced  in  this  manner  was  mixed 
with  benzol  which  had  previously  been  distilled 
from  sodium ;  it  was  scaled  in  a  tube  and  ex- 
posed to  du'ect  sunlight,  but  no  marked  change 
took  place.  To  a  similar  tube,  half  filled,  a  di*op 
of  water  was  added,  and  the  tube  was  exposed 
in  a  like  manner.  After  a  short  time  the  chlo- 
rophyll was  all  destroyed,  and  replaced  by  a 
brownish-yellow  matter.  A  weak  spirituous 
solution  of  chlorophyll  was  soon  bleached.  The 
band  /3  is  the  last  to  fade ;  but  in  an  alcoholic 
solution  the  change  is  slow,  and  the  result  is 
the  production  of  a  colouring  matter  giving  a 
spectrum  resembling  Fig.  4. 

Phannaceutists  may  take  a  hint  from  these 
obsei'vations,  and  they  are  more  worthy  of 
note  from  the  fact  that  they  bear  upon  a 


recent  paper  hj  M.  Filhol*  on  the  prepa- 
ration of  medicmal  tinctures.  In  that  paper 
the  author  comos  to  the  conclusion  that  al- 
cohol is  not  so  good  a  preservative  as  it  is 
generally  supposed,  and  quotes  experiments  to 
prove  that  certain  immediate  principles  of 
vegetable  origin  alter  when  dissolved  m  alco- 
hol. These  'experiments  apply  more  particu- 
larly to  the  colouring  matters  and  chlorophyll. 
The  chromatic  subsSances  of  vegetable  origin, 
are  peculiarly  sensitive  to  actinic  and  other  in- 
fluences. 

It  has  been,  however,  practically  proved  by 
myself  in  a  few  instances  that  such  decompo- 
sition does  not  extend  to  the  active  principles 
of  some  of  the  most  important  tinctures.  I 
will  even  go  further,  and  state  that  the  prin- 
ciples that  M.  Filhol  has  pointed  out  as  so 
susceptible  of  change  are  more  easily  decom- 
posed in  weak  spirits.  Still,  it  is  self-evident 
that  M.  Filhol  is  correct  in  attributing  a  con- 
siderable influence  to  these  bodies,  when  in  a 
state  of  change,  upon  other  substances.  Thus, 
if  an  excess  of  chlorophyll  is  exposed  to  actinic 
influence  in  conjunction  with  starch,  a  solution 
is  obtained  that  reduces  Fehling's  solution  with 
facility;  thoi'efore,  a  priori,  S  the  tinctural 
matters  which  seem  to  be  particularly  built  up 
by  the  actinic  influence  are  equally  sensitive  to 
disturbance  from  the  same  cause  it  is  probable 
that  they  may  act  as  a  ferment  to  substances 
in  contact  with  them.  It  may  be  taken  as  a 
rule  that,  when  the  active  piinciple  of  an  organic 
substance  is  soluble  in  alcohol,  that  rectified 
spirit  should  be  nsed  in  preference  to  proof 
spirit  for  medicinal  purposes.  Tinctures  will 
fe-equently  be  procured  in  this  manner  which 
will  be  very  pale  in  colour,  but  quite  as  active, 
and  more  permanent  in  composition. 

As  some  of  the  matter  contained  in  this 
paper  is  not  directly  connected  with  my  sub- 
ject, I  will,  in  conclusion,  sum  up  the  various 
results  to  which .  I  would  wish  to  draw  par- 
ticular attention.  The  following  may  be  re- 
ceived as  established  truths : 

1.  Chlorophyll  (the  green  colouring  matter 
of  leaves)  is  a  nitrogenous  substance,  either 
itself  the  direct  cause  or  a  phase  of  that  direct 
cause  which  produces  the  metamorphoses  of 
vegetable  juices,  snch  metamorphoses  being 
essential  to  the  existence  of  the  plant. 

2.  In  a  leaf,  or  other  green  pai-t  of  a  plant, 
chlorophyll  is  constantly  being  depositea,  and 
as  fast  as  it  is  deposited  it  is  oeing  converted 
into  yellow,  brown,  or  reddish  products  of  de- 
composition, as  illustrated  by  tne  specti*al  ob- 
servations, but  during  active  growth  the  leaf 
gi-een  is  deposited  much  more  rapidly  than  it 
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is  decomposed.  I  hare  observed  that  on  the 
first  appearance  of  spring  leaves  of  such  plants 
as  Yirg^ian  creeper  eive,  for  the  first  week  or 
so,  a  spectmm  which  partakes  more  of  the 
character  of  the  aatonmal  leaf.  The  presump- 
tion is  that  the  leaf  is  not  growing  actively 
enough  to  deposit  a  superabundance  of  chloro- 
phyll. 

3.  In  some  deciduous  plants  there  is  a  period 
.  when  the  elaboration  of  the  leaf  green  is  not 

commensurate  with  its  further  decomposition, 
and  the  result  is  frequently  the  entire  destruc- 
tion of  the  chlorophyll  before  the  fall  of  the 
leaf.  The  phenomenon  observable  in  plants 
Back  as  the  V  ii^inian  creeper,  etc.,  at  the  close 
of  autumn  is  due  to  the  fact  that  the  leaves 
have  a  power  of  vitality  for  some  time  after  the 
deposition  of  chlorophyll  has  ceased,  or  is  pro- 
ceeding venr  slowly.  Ordinary  leaves  fall 
when  the  chlorophyll  is  no  longer  formed, 
their  existence  bemg  at  an  end.  The  autumnal 
tints  are  due  to  the  slower  deposition  of  the 
leaf  greem 

4.  In  dark-coloured  leaves,  however  the 
natural  colour  of  the  chlorophvll  may  be  dis- 
guised to  the  eve,  the  bands  characteristic  of 
this  product  will  be  found  well  marked  in  the 
spectra. 

To  these  remarks  we  may  add  the  following 
corollary— that  chlorophyll  is  directly  con- 
cerned m,  if  not  actually  the  medium  itself 
for,  the  daboration  of  the  crude  juices,  and 
that  it  is  intimately  connected  with  the  amy- 
laceous series  of  vegetable  products. 

LABORATORY  NOTES. 
Preparation  of  SSinc-ethyU 

Ths  Importaiice  of  zinc-ethyl  as  an  agent  of  re- 
aearch  renders  a  rapid  and  satierfactory  method  for  its 
preparation  a  desideratnm.  When  the  presence  of 
ether  is  nnobjectionable  the  following  is,  in  my 
opinion,  the  most  satisfactory  method  for  the  pre- 
paration of  this  substance.  It  is  little  more  than  a 
modification  of  Ruth  and  Beilstein's  method.  Its 
success  depends  on  an  exact  compliance  with  the  fol- 
lowing directions. 

The  zinc  which  I  employ  is  gp*anu1ated  by  ponring 
it  from  a  height  of  abont  1 8  feot  into  water  acidalated 
with  hydrochloric  acid.  Zinc  prepared  in  this  man- 
ner is  mnch  more  active  than  coimnon  granulated 
zinc,  even  if  the  latter  be  freshly  etched.  The  zinc 
should  not  be  prepared  long  before  it  is  wanted. 
After  the  granulation  the  zinc  is  sharply  dried.  It  is 
made  quite  hot  just  before  use.  The  ether  is  dried 
over  lumps  of  chloride  of  calcium.  It  is  then  poured 
on  to  powdered  fused  chloride  of  calcium,  and  filtered 
when  required.  Ether  dried  in  this  way,  if  free 
from  alcohol,  will  not  evolve  gas  when  treated  w^ith 
sodium.  The  iodide  of  ethyl  is  dried  in  the  same 
manner.  A  small  dry  plaited  filter  is  employed  in 
filtering  the  ethers. 


The  only  other  reagent  required  is  a  small  quan- 
tity of  zinc-ethyl.  This  zinc-ethyl  may  be  regarded 
as  a  kind  of  leaven,  and  great  care  should  be  taken 
not  to  leave  one's  self  without  the  few  drops  neces- 
sary to  leaven  the  next  supply. 

The  process  of  manufacture  is  very  simple.  A 
flask  of  about  650  c.c  capacity  is  very  carefully  dried 
by  heating  it  and  blowing  into  it  with  the  bellows. 
Whilst  still  hot  it  is  about  two  thirds  filled  with  the 
hot  granulated  zinc,  and  then  the  iodide  of  ethyl 
(about  500  grammes)  filtered  on  to  the  hot  zinc. 
About  60  C.C.  of  dry  ether,  to  which  a  little  zinc- 
ethyl  has  hevx  added,  is  now  poured  into  the  flask, 
which  Lb  then  at  once  fitted  to  an  inverted  condenser. 
The  flask  is  then  heated  in  the  water-bath.  The  re- 
action commences  at  once,  or,  at  least,  as  soon  as  the 
contents  of  the  flask  have  boiled  for  a  minute  or  two. 
No  advantage  is  gained  by  filling  the  apparatus  with 
carbonic  acid.  In  the  course  of  from  one  to  two  and 
a  half  hours  the  reaction  is  finished.  This  is  known 
by  the  mixed  ethers  no  longer  dropping  back.  The 
common  ether  does  not  interfere  with  this  sign,  as  it 
forms  some  compound  with  the  products  of  the  re- 
action which  is  not  decomposed  at  the  temperature  of 
the  water-bath.  The  water-bath  is  now  removed, 
and  the  flask  allowed  to  get  somewhat  cool.  It  is 
then  removed  from  the  condenser,  and  the  zinc-ethyl 
distilled  off  in  the  ordinary  manner  from  an  oil-bath. 
The  flrst  few  grammes  which  contain  much  ether 
may  be  used  for  starting  the  next  preparation.  I 
have  only  to  add  that  the  more  rapid  the  reaction 
is,  the  larger  is  the  yield»  and  that  the  slightest  trace 
of  moisture  will  delay  the  reaction,  even  though  a 
sufficient  excess  of  zinc-ethyl  be  added  to  destroy  the 
whole  of  the  moisture. 

Ebnsst  T.  Chapxajt. 

London  Institution,  June  8. 


EDITORIAL  NOTES. 

CERTIFICATED  TEACHERS    IN    SCIENCE. 

The  power  of  acquiring  is  different  from 
tbat  of  imparting  Imowledge,  and  the  most 
accomplished  scholars  often  make  the  worst 
teachers.  The  mere  passing  an  examination 
is  not  a  c:uarantee  of  capacity  for  teaching,  nor 
can  anything  short  of  long  spedial  training  fit 
most  men  for  this  difficult  and  delicate  work. 
Some  have  a  natural  gift  for  it,  while  others 
obtain  the  power  only  uter  long  practice.  The 
truth  of  this  statement  has  been,  to  a  great 
extent,  recognised  in  our  more  advanced 
systems  of  education ;  and  the  old  notion,  that 
any  one  who  hajs  been  to  school  is  competent  to 
teach  has  given  place  to  a  more  enh^htened 
view,  which  is  manifested  in  the  establishment 
of  training  colleges  for  schoolmasters.  But, 
while  this  opinion  has  been  gaining  ground 
with  those  who  make  education  their  peculiar 
study,  and  whose  experience  and  successful 
laboura  claim  our  ddEerence,  an  educational, 
establishment  has  sprung  up  under  a  sort  of 
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Govemment  sanction  which  does  not  admit 
the  necessity  of  such  training,  and  offers  cer- 
tificates of  fitness  to  teach  to  any  person  who 
passes  its  examinations,  without  requii-ing  any 
further  proof  that  he  has  in  any  special  way 
qualified  himself  for  the  office  of  teacner.  This 
principle  of  the  Science  and  Ai-t  Department 
at  South  Kensington  is  bad,  and  its  results  are 
most  unsatisfactoiT.  The  evidence  which  we 
have  of  the  capabilities  ot  its  "certificated 
teachers  in  science  "  warrants  us  in  condemning 
it  in  strong  terms. 

Several  "certificated  teachers"  have  pub- 
lished scientific  treatises  which  prove  that 
the  authors  have  not  gained  their  knowledge 
in  the  laboratory,  tte  only  school  where 
chemiBtiT  can  be  properly  learnt.  Physical 
science  differs  from  oth^r  branches  of  know- 
ledge, in  iJiat  it  can  only  be  acquired  by 
experiment.  Mere  book  study  must  partake 
more  or  less  of  the  nature  of  "cram,"  and 
can  never  &k.  in  the  mind  those  pi-inciples 
without  a  perfect  assimilation  of  which  no  real 
proficiency  can  be  attained.  The  "  Organising 
Master  of  the  Science  Classes,"  whose  post, 
fi'om  its  pretentious  title,  should  be  filled  oy  a 
highly  qualified  man,  in  his  '  Elements  of  Che- 
mistry,' thus  represents  the  decomposition  of 
water  by  iron  at  a  high  temperature  : 

"  Steam  HaO  -f  Fe  =  FeO  -f  Hi  freer 

Now,  this  error  is  a  proof,  not  only  of  bad  cram- 
ming, but  of  an  absence  of  practical  know- 
ledge. No  one  who  had  performed  the  experi- 
ment indicated  by  the  equation  could  possibly 
have  made  this  blunder.  Every  laboratory 
student  knows  the  appearance  and  instability 
of  FeO.  Affain,  his  directions  for  preparing 
chloric  anhydride  by  boiling  chlorate  of  potas- 
sium with  hydrofluosilicic  acid,  and  his  remarks 
on  testing,  show  a  similar  ignorance.  One  can 
hardly  think  that  any  but  a  practical  chemist 
.would  venture  to  write  on  such  subjects.  We 
make  these  remarks,  not  to  call  attention  to  an 
individual,  but  to  show  that  the  system  of 
which  he  is  a  representative,  and  which  con- 
tents itself  with  examination  tests  alone,  is 
utterly  woi-thless  as  a  promoter  of  scientific 
education.  We  do  not  believe  that  the  science 
department  is  under  the  direction  of  those  who 
are  competent  to  deal  with  scientific  education. 
Among  the  professional  examiners  are  men  of 
considerable  eminence,  but  they  ai-e  only  ex- 
aminers, and  simply  perform  the  duties  assigned 
to  them.  Till  lately  an  examination  on  analysis 
was  required  for  a  certificated  teacher  in 
chemistry;  this  has  been  abolished,  though, 
Orom  its  nature  and  extent,  its  loss  is  a  matter 
iq£  no  great  importance ;  still,  it  shows  how  im- 
poi^cctly  the  South  Kensington  body  under- 


stands the  requirements  of* a  teacher  of 
chemistry.  It  really  ifi  a  serious  matter  that 
the  pubhc  shofdd  be  misled  by  shams  like  this 
certificate  of  tiie  Science  and  Art  Department. 
It  is  cruel  to  ddude  people  with  the  idea  that 
they  are  learning  science  from  competent 
masters,  when  their  certificated  teachers  are 
really  unable  to  elucidate  the  sim|de  rudiments. 

We  know  of  a  "certificated  teacher"  who, 
when  lectming  to  his  class  on -hydrogen,  put 
zinc  and  strong  sulphuric  acid  into  a  generating 
bottle,  and,  after  waiting  a  considerable  time  for 
the  evolution  of  the  gas,  and  adding  more  sid- 
phuric  acid,  told  his  pupils  that  something 
was  wrong  with  the  apparatus,  and  that  he 
would  show  them  the  experiment  next  time. 
But  it  may  be  uz^ed  that,  as  accidents  happen 
in  the  best-regulated  families,  they  may  even 
occur  in  Mr.  Cole's  well-ordered  establi^ment. 
There  is,  however,  a  great  difference  between  a 
mere  inadvertence  and  a  mistake  resulting^ 
from  ignorance.  A  gentleman  may,  by  acci- 
dent, &op  his  fork  at  dinner  and  soH  a  lady^s 
dress,  but  he  cannot,  by  accident,  use  his  fork 
in  place  of  a  toothpick.  We  fear  that  the 
accidents  we  have  alluded  to,  and  many  others 
we  know  of,  which  need  not  be  mentioned  here, 
are  of  the  latter  kind,  and  must  be  attributed 
to  a  want  of  pi*oper  training.  A  medical  man, 
whose  business  is  to  keep  the  body  in  health, 
has  to  pass  months  in  the  dissecting  room  and 
years  in  getting  a  practical  knowledge  of  his 
profession  before  he  can  obtain  his  certificate 
to  practise ;  and  should  those  whose  work  is  to 
tram  the  mind  in  sciences,  deep  and  abstruse, 
be  certificated  on  passing  an  examination 
which  a  lad  of  moderate  abilities  could  prepare 
himself  for  by  twelve  months'  study,  without 
handling  a  test-tube  or  soiling  his  fingers  in  a 
laboratory  ? 

This  is,  unfortunately,  an  ace  of  smattering. 
The  so-called  intellectual  dasses,  like  the 
Athenians  of  old,  are  restless,  and  always  seek- 
ing after  "  some  new  thin^."  A  stranger,  pass- 
ing through  our  great  city,  would  see  in  its 
south-west  quarter,  as  an  apostle  once  saw  iu 
ancient  Athens,  "  an  altar  to  an  unknown  god," 
an  altar  whereon  all  that  is  true  and  sound  in 
science  and  art  education  is  being  sacrificed  to 
a  fatal  whim  which  fosters  a  miserable  craving 
after  superficial  knowledge. 

USEFUL   KNOWLEDGE. 

That  excellent  body,  the  Society  for  the  Pro- 
motion of  Useful  Knowledge,  fell  into  a  ^reat 
mistake  when  they  made  the  word  "  usefm"  so 
conspicuous  a  portion  of  their  title.  Had  they 
used  some  such  phi-ase  as  "  natural  knowledge 
they  would,  we  venture  to  think,  have  achieved 
a  much  mder  and  more  lasting  success;  and 
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had  they  been  bold,  and  said  ''useless  know- 
ledge," their  publications  would  most  probably 
have  already  begun  to  come  into  use  in  our 
great  public  schools.  When  it  is  remembered 
that  so-called  '*  culture"  is  the  great  object  of 
general  education — that  the  traditions  of  cen- 
turies have  led  so  many  of  our  teachers  to 
think  that  in  training  mental  trees  the  bring- 
ing forth  of  fruit  is  quite  a  secondary  matter 
compared  with  bearing  marks  of  having  been 
careiully  trained — ^no  one  can  wonder  that,  as 
confessedly  is  the  case^  usefulness  seems,  in 
matters  of  education,  to  have  something  of 
degradation  attached  to  it.  There  is  to  the 
human  mind  a  natural  charm  in  uselessness, 
especialiy  in  the  uselessness  of  useless  prepara- 
tion. Every  one  at  the  play  is  delighted  at 
watching  the  villain  ferociously  sharpening  a 
knife  which  every  one  knows  he  will  never  use. 
We  feel  even  a  fellow-feeling  for  him,  for  there 
is  not  one  of  us  but  is  in  secret  diligently 
putting  an  edge  to  some  mental  tool  which  we 
very  well  know  we  shall  never  have  opportunity 
to  employ.  And  there  are  many  honorable 
pursuits  the  virtue  of  which  would  entirely  and 
suddenly  go  out  of  them  if  it  was  for  a  moment 
supposed  that  they  were  serving  any  useful 
end.  Certainly  at  the  present  day  the  educa- 
cational  power  of  useless  knowledge  is  being 
strained  to  the  utmost,  and  it  is  not  difficult 
to  see  how  utterly  unseasonabld-the  attempt  to 
introduce  natural  science  into  our  public  educa- 
tion must  appear  to  a  rightly  constitued  sco- 
lastic  mind.  Whatever  other  effects  such  a 
change  mi^ht  have,  it  would,  at  least,  take 
away  half  the  charm  of  teaching. 

Such  minds  as  are  repelled  oy  the  unfortu- 
nate usefulness  of  natural  science  are,  however, 
apt  to  forget,  or,  perhaps,  we  ought  to  say,  are 
unwilling  to  admit,  that,  over  and  above  the 
material  advantages  resulting  from  a  know- 
]iedge  of  the  laws  and  processes  of  things  going 
on  around  us,  the  mere  act  of  acquirmg  that 
knowledge  affords  a  large,  thorough,  and  many- 
sided  training,  such  as  can  be  gained  by  no 
other  kind  of  learning.  For  the  sake  of  getting 
science  acknowledged  as  a  prime  agent  of 
education,  its  friends  would  rejoice  to  forget  its 
usefulness,  and  would,  if  possible,  gladly  call  it 
useless.  At  all  events,  it  is  very  desii-able  that 
the  advocates  of  scientific  education  should 
cease  to  urge  the  daims  of  useful  information, 
and  should  speak  of  a  knowledge  of  physics 
and  chemistry  as  if  they  were  of  no  more  prac- 
tical value  in  daily  life  than  an  acquaintance  with 
the  metres  of  Terence  or  an  appreciation  of  the 
full  force  of  the  particle  ftiv.  As  long  as  men 
press  upon  the  public  the  desirability  of  every 
boy  knowing  the  anatomy  of  his  own  thorax, 
with  the  view  of  preventing  his  abusing  his 


respiratory  functions,  or  of  every  young  lady 
studying  the  laws  of  the  radiation  of  heat,  as 
an  assistance  towards  the  selection  of  a  tea- 
pot, no  one  can  reproach  the  authorities  of  our 
high  schools  because  they  make  "  science,"  like 
dancing,  an  optional  study,  especially  set  apart 
for  the  weekly  half -holiday.  Schoolmasters 
must  be  spoken  to  in  their  own  language,  and 
science  can  never  be  expected  to  take  rank  as 
a  prime  study  of  youth  until  scientific  men 
agree  to  look  upon  all  the  common  usefulness 
01  science  as  a  mere  accident,  as  a  thing  of  no 
importance  whatever,  while  they  insist  daily 
and  loudly  on  the  matchless  worth  of  a  proper 
bringing  up  in  matters  of  physics,  chemistry, 
and  biology,  as  the  grandest  possible  training 
for  a  growmg  mind,  whatever  be  the  fate  wait- 
ing for  it  in  the  world  at  large. 

In  doing  so  they  will  in  no  wise  be  unduly 
magnifying  their  office.  There  is  hardly  an 
argument  in  favour  of  a  classical  training  which 
cannot  be  repeated  in  favour  of  a  scientific 
training.  The  study  of  physics  and  chemistry, 
moreover,  instead  of  being  antagonistic,  is 
complimentary  to  that  of  mathematics,  and  by 
its  introduction  the  baneful  duality  of  our 
present  system  would  be  done  away  with. 
Does  one  find  in  classical  training  the  cultiva- 
tion of  accuracy,  of  a  power  of  analysis,  of  a 
sense  of  differences,  and  an  exercise  of  memory  P 
All  these  things,  even  much  more,  abound  in  a 
mind  scientifically  trained.  One  thing  only  is 
wanting  to  science,  and  which  is,  perhaps,  after 
all,  the  chief  merit  of  classical  studies,  the 
being  distasteful  to  youth.  Undoubtedly,  we 
should  lose,  if  classics  were  to  disappear  from 
our  ordinaiy  academic  curriculum,  a  great  deal 
of  the  wholesome  influence  of  a  compulsory 
pursuit  of  things  hateful,  but  practically  this 
could,  in  all  probability,  be  easily  supplied. 
On  the  other  hand,  science  has— wnat  classical 
studies  but  rarely  bring  to  bear  on  the  minds 
of  the  young — a  moral  element  of  great  in- 
tensitjr.  The  moral  teaching  of  Greek  and 
Latin  is  heard  by  those  only  who  have  pursued 
their  studies  beyond  the  limit  reached  by 
ordinary  schools.  Ko  one  can  soberly  enter- 
tain the  idea  that  any  boy  wa^  ever  the  better 
for  stumbling  over  the  priggish  platitudes  of 
Cicero ;  while  those  who  are  touched  in  heart 
by  the  plaintive  wails  of  the  Greek  tragedians, 
or  the  homely  truthfulness  of  the  stQl  older 
poets,  are  few  and  far  between.  Whereas,  no 
one  can  put  his  foot  even  over  the  threshold 
of  natural  science  without  feeling  that  the 
qualities  we  call  moral  are  the  essentials  of  intel- 
lectual success.  Obedience,  humility,  hope,  and 
charity,  all  these  are  written  in  large  letters 
over  the  door  of  every  chamber  of  real  science. 
Perhaps  of  all  the  uses  of  so-called  useful 
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kaowle^e  this  moral  effect  is  the  weightiest 
and  most  certain. 

Nor  is  this  matter  of  the  introduction  of 
science  into  oar  ordinary  school  teaching  a 
thin^  which  affects  scientific  men  themselves 
bat  httle.  To  those  whose  minds  have  dwelt 
on  the  subject  nothing  can  be  more  clear  than 
that  the  best  way  to  enforce  a  due  public 
recognition  of  science  is  to  drive  the  thin  edge 
of  the  wedjjge  into  our  schools ;  but  this  is  too 
wide  a  topic  for  our  present  limits. 

CHEMICAL    SOCIETY. 

THURSDAY^  JUNE  6.* 

Professor  A.  W.  Williamson,  Vice-president,  in 
the  chair. 

The  meeting  was  held  in  the  room  of  the  Royal 
Society,  on  account  of  the  large  attendance  of  Fellows 
expected. 

The  names  of  visitors  introduced  by  the  Fellows 
having  been  announced  from  the  chair,  the  minutes  of 
the  previous  meeting  were  read  and  confirmed.  The 
donations  received  since  the  last  meeting  were 
enumerated,  and  the  thanks  of  the  Society  returned 
to  the  donors. 

Sir  Benjamin  C.  Brodie,  Bart.,  then  rose  and 
commenced  his  discourse  On  Ideal  Chemistry : 

He  said  he  had  undertaken  the  very  difficult  task 
of  explaining  an  abstruse  subject  in  the  brief  space 
of  an  hour.  Up  to  the  present  time  only  the  first 
part  of  his  exposition  of  the  Chemical  Calculus  had 
been  published,  but  he  hoped  to  be  ablB  soon  to 
present  the  remaining  parts  to  the  Society.  His  new 
symbolic  system  was  radically  diffofent  from  the 
systems  previously  employed,  and  involved  concep- 
tions that  were  not  included  in  the  actual  theory  of 
chemistry.  Theory  was  essential  to  the  existence  of 
chemistry,  and  chemical  symbols  could  not  well  be 
considered  apart  from  the  hypotheses  that  were  ex- 
pressed by  them.  In  the  beginning  of  the  eighteenth 
century  the  theory  of  Phlogiston,  propounded  by 
Beccher  and  Stahl,  assumed  the  existence  of  an  all- 
pervading  principle  which  was  transferred  from  one 
form  of  matter  to  another,  and  the  transference  of 
this  principle  explained  the  facts  of  chemical  change. 
It  was  easy  in  the  present  state  of  our  knowledge  to 
criticise  the  theories  of  earlier  times,  but  it  was  not 
so  easy  to  comprehend  them ;  and  although  we  might 
consider  the  phlogiston  theory  inadequate  as  an  ex- 
planation of  chemical  phenomena,  yet  we  should 
remember  that  while  usiug  it  Scheele  discovered 
chlorine,  that  Cavendish  was  content  with  it,  and 
that  Priestley  believed  in  it  throughout  his  extra- 
ordinary career,  and  died  with  his  old  faith  unshaken 
by  newer  doctrines.  The  theory  of  phlogiston  was 
finally  expelled  from  chemistry  by  Lavoisier,  and  from 
his  day  to  the  time  of  Dalton  chemists  w^ere  obliged 
to  work  without  any  theory  whatever.  As  the  al- 
chemists worked  and  collected  a  number  of  facts 
which  were  afterwards  explained  by  the  theoi-y  of 
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phlogiston,  so  chefflists  at  the  close  of  the  last  cen- 
tury collected  the  numerous  facts  upon  which  Dalton 
founded  his  doctrine  of  Atoms.  Davy  appesred  to  hare 
made  use  of  no  theory,  and  to  have  been  content  with 
mere  numerical  results.  In  the  year  1808  Dalton 
published  his  'New  System  of  Chemical  Philosophy/ 
in  which  will  be  found  the  germ  of  the  notation  in 
use  at  the  present  day.  In  his  theory  of  atoms  the 
conception  of  combination  was  much  more  defimte 
than  in  the  theory  of  phlogiston.  Yet  Dalton's  theory 
was  really  more  audacious  than  that  of  Stahl,  as  it 
was  based  upon  the  bold  assumption  that  all  material 
bodies,  and,  in  fact,  the  whole  universe,  consisted  of 
inconceivably  minute  indivisible  particles  of  matter — 
of  bodies  that  could  not  come  within  the  sphere  of 
actual  observation.  Chemists  had  used  this  atomic 
theory,  in  one  form  or  another,  for  sixty  years; 
during  this  time,  however,  there  had  been  no  regular 
development  of  the  theory.  Instead  of  orderly  pro- 
gression, there  had  been  sudden  stages  of  modification, 
and  thus  every  method  of  notation  had  been  built  on 
the  ruins  of  its  predecessors.  He  (Sir  Benjamin)  had  a 
hieh  admiration  for  Dalton's  theory,  but  he  thought 
it  inadequate  for  present  purposes,  and  that  ■  it  could 
no  Iq^ger  be  advantageously  used  to  elucidate  the 
work  carried  on  by  chemists.  He  thought  that  the 
time  had  come  for  the  adoption  of  some  other  system 
of  symbolic  expression  in  chemistry,  as  the  theory  of 
Dalton,  upon  which  the  existing  notation  was  founded, 
had  degenerated  into  the  gross  conception  that  a 
chemical  compound  was  comparable  to  a  mechanical 
arrangement  of  balls  and  cods.  To  bring  the  modem 
atomic  theory  before  his  hearers,  he  would  merely 
read  a  few  passages  from  an  article  entitled  "  Glyptic 
Formulae,"  published  in  a  recent  number  of  Thb 
La.boba.toby.*  [Sir  Bei^amin  Brodie  then  read 
extracts  from  the  article,  with  running  comments.] 
This  article,  he  said,  threw  some  light  upon  the 
modem  atomic  symbols,  but  the  writer  of  it  evidently 
suspected  that  the  balls  and  rods  described  mi^ht  in- 
duce erroneous  conceptions.  The  introduction  of 
these  glyptic  formulsB,  and  other  contrivances  of  a 
similar  character,  showed  that  chemistry  had  got  on 
the  wrong  tack— off  the  rails,  in  fact. 

The  question,  then,  was,  how  were  facts  to  be  re- 
presented ?  Any  one  attacking  the  old  system  was 
bound  to  furnish  a  better.  This  he  had  endeavoured 
to  do.  In  his  system  the  exact  facts  of  chemistiy 
were  to  be  expressed  by  symbols.  To  this  term 
symbol  he  attached  a  special  meaning.  He  regarded 
a  symbol  as  a  rigid  expression  of  a  fkct,  not  as  a  figure 
of  an  object.  All  the  symbols  he  proposed  to  employ 
were  of  the  same  abstract  character  as  those  employed 
in  the  exact  sciences,  and  were  to  be  looked  upon  as 
arrangements  of  marks  adapted  to  the  purposes  of 
thought.  It  was  necessary  that  every  symbol  should 
be  accurately  defined;  that  every  arrangement  of 
symbols  should  be  limited  by  fixed  rules  of  construc- 
tion, the  propriety  of  which  could  be  demonstrated ; 
and  that  the  symbolic  processes  employed  should 
lead  to  results  that  admitted  of  interpretation.  Tho 
symbols  at  present  used  by  chemists  were  'wanting 


»  See  May  4,  p.  78. 
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in  precision,  and  were  totally  different  from  those 
employed  in  the  difierent  applications  of  the  science 
of  algebra.  He  wished  particnkrly  to  gtiard  his 
hearers  against  the  supposition  that  a  chemical  sym- 
bol bad  necessarily  an  arithmetical  meaning.  The 
facts  of  chemistry  were  of  a  special  character,  and 
the  symbols  by  which  they  were  expressed  had  con- 
sequently a  special  meaning. 

Symhols  were  of  two  kinds ;  there  were  symhols  of 
thicgs  and  symbols  of  operations.  In  fkct,  ordinary 
language  was  a  symholical  representation  of  things 
and  actions ;  thns,  dog  was  the  symhol  of  a  thing,  and 
heating  the  symbol  of  an  operation.  Again,  symbols 
might  express  things  and  operations  simnltaneonsly ; 
thus,  the  phrase  beating  a  dog  represented  an  opera- 
tion and  a  thing.  The  symhol  of  an  operation  might 
also  represent  a-  thing.  Thus,  the  symbol  a  in 
geometry,  in  its  primary  sense,  might  be  regarded  as 
the  sign  of  an  operati6n  performed  on  a  unit  of 
length,  by  which  a  line  was  generated ;  but  it  might 
also  icpresent  the  iwalt  of  the  operaiiOD — a  line  of  a 
certun  length.  In  like  manner  a  as  a  chemical  sym- 
bol might  he  regarded  as  the  symhol  of  an  operation 
performed  on  a  unit  of  space,  by  which  a  weight  was 
generated;  hence,  in  its  secondary  sense,  it  might 
represent  a  weight.  [To  illustrate  the  capabilities  of 
symbols  for  expredaing-  different  facts.  Sir  Benjamin 
drew  upon  the  black-board  various  figures  in  which 
a  and  h  represented  the  operations  by  which  lines  of 
given  length  were  formed.  When  the^e  symhols 
merely  related  to  length  +  «  +  6  had  a  totally  dif- 
ferent meaning  from  -f-  a  4-  &  when  a  nnd  h  expressed 
operations  which  gave  lines  in  certain  different  direc- 
tions.] 

The  introduction  of  symhols  of  operations  into 
chemistry  was  a  distinctive  feature  of  his  method, 
which  he  had  accordingly  termed  the  "  Calculus  of 
Chemical  Operations."  His  ohject  was  to  express  by 
means  of  symbols  the  operations  by  which  chemical 
substances  were  made,  or  rather  those  hy  which 
gaseous  matter  was  made. 

The  fundamental  conception  of  his  ideal  chemistry 
was  that  all  chemical  substances  were  brought  into 
the  gaseous  condition.  The  simple  relations  existing 
between  the  combining  volumes  of  different  gases 
had,  of  course,  suggested  this  foundation  for  his  system. 
Every  gas  was  measured  at  o^  C,  and  at  760  mm. 
pressure.  The  two  units  employed  in  his  system 
were  thus  defined : 

A  unit  of  ponderable  matter  was  that  portion  of 
ponderable  matter  which,  in  the  condition  of  a  perfect 
gas,  at  the  temperature  of  0°  C,  and  under  the 
pressure  of  760  mm.,  occupied  the  space  of^iooo  c.c. 

The  unit  of  space  was  1000  cc,  divested  of  all 
matter  whatever.  It  might  be  represented  by  the 
symbol  i,  and  the  matter  in  it  was  of  course  o. 
Hence  the  paradoxical  expression  1  =  0,  but  this 
meant  simply  that  the  unit  of  space  was  space,  and 
contained  no  matter.  We  next  required  a  symbol  to 
represent  putting  matter  into  the  unit  of  space ;  let 
this  symbol  be  x,  xi  then  represents  the  operation 
of  putting  matter  of  a  certain  density  into  the  unit 
of  space  at  o*'  and  760  mm.  The  same  kind  of 
matter  at  doable  the  density  and  contained  within 


the  same  space,  but  still  under  the  same  conditions  of 
temperature  and  pressure,  would  be  represented  by 
XXI  or  3^1 ;  of  three  times  the  density  by  xxxi  or 
sfii.  Again,  another  kind  of  matter  might  be  repre- 
sented by  y ;  then  yi,  y»i,  and  y'l,  would  signify  the 
nnit  of  space  filled  with  matter  of  y  under  its  ordinary 
density,  or  double  or  three  times  this  density,  but 
always  nnder  the  same  conditions  of  temperature  and 
pressure.  These  symbols  might  be  combined  thus^ 
xg\  would  mean  the  unit  of  space  filled  with  x  andy 
at  the  same  time,  but  under  the  normal  conditions. 
The  symbols  then  represented  weights  and  kinds  of 
matter :  x  and  y  might  be  said  to  be  operations  of 
combination.  Let  A  be  the  matter  of  x  and  B  the 
matter  of  y,  then  x  would  mean  the  operation  of  com- 
bining A,  and  y  would  mean  the  operation  of  com- 
bining B.  XI  thei^  would  mean  "  combine  A  with 
the  unit  of  space,"  and  yxi  would  represent  "com* 
bine  A  with  B  in  tlie  Quit  of  space." 

By  this  mode  of  constructing  symbols  we  might 
represent  such  facts  as  the  following : 

a  vols,  of  hydrochloric  acid  contained  the  same 
ponderable  matter  as  1  voL  of  hydrogen  and  i  roL 
of  chlorine ; 

Or,  2  vols  of  water  contained  the  same  ponderable 
matt^  as  2  vols,  of  hydrogen  and  i  vol.  of  oxygen. 

Or,  to  express  similar  facts  in  the  language  of  the 
calculus — 

2  units  of  space  of  ammonia  contained  the  same 
ponderable  matter  as  3  units  of  hydrogen  and  i  unit ' 
of  nitrogen. 

It  was  necessary  to  start  with  some  hypothesis  on 
which  to  found  symbols,  and  from  which  they  might 
all  be  deduced.  This  hypothesis  was,  that  the  nnit 
of  hydrogen  was  a  simple  weight  resulting  from  one 
operation.  Taking  a  as  the  symbol  of  this  unit  of 
hydrogen,  made  by  one  operation  on  the  unit  of  space, 
then  oxygen  would  have  to  be  represented  by  a 
symbol  indicating  that  it  was  formed  by  two  opera- 
tions— this  symbol  was  V-  Water  was  represent^  by 
a^ ;  it  was  made  by  two  operations,  one  of  which  was 
identical  with  the  operation  by  which  hydrogen  was 
made  and  the  other  with  one  of  the  operations  by 
which  oxygen  was  made.  Hydric  peroxide  was  made 
by  three  operations,  one  of  which  was  identical  with 
that  by  which  hydrogen  was  made  and  the  other  two 
with  those  by  which  oxygen  was  made.  It  was  there- 
fore represented  by  «P.  Chlorine,  ax'»  was  made  by 
three  operations;  hydrochloric  acid,  a;^  was  made 
by  two  operations,  one  of  which  was  the  same  as  that 
of  hydrogen,  and  the  other  one  of  the  three  operations 
by  which  chlorine  was  made.  Nitrogen,  av^,  was 
made  by  three  operations;  ammonia^  a'v,  by  three 
operations.  These  symbols,  in  fact,  were  condensed 
equations,  uncombined  with  extraneous  matter. 

There  were  three  classes  of  elements,  represented 
by  three  kinds  of  symbols : 

Those  of  the  first  class  were  made  by  one  indivisible 
operation,  and  included  hydrogen,  a,  and  mercury,  ^, 
probably  zinc  and  cadmium,  and  perhaps  some  otliers. 

Those  of  the  second  class  were  made  by  two  opera- 
tions, as  oxygen,  (* ;  sulphur,  0^,  selenium,  X*,  and 
perhaps  carbon,  but  as  this  last  was  not  certain  the 
element  ia  represented  by  k*iy' '"^^  uy  ^  v^  ^^  .^ 
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The  third  and  largest  group  contained  the  elomeuts 
made  by  three  operations,  and  as  an  example  we 
might  take  chlorine,  «x',  and  nitrogen,  «j/'.    These 

were  formed  bj  operations  which  made  the  ele- 
ments of  the  two  other  classes. 

Peroxide  of  hydrogen,  «5^  and  many  other  com- 
pounds, resembled  the  elements  of  the  third  group, 
both  in  properties  and  in  the  symbols  representing  them. 

The  following  list  was  used  to  illustrate  the  formula 
of  elements  and  compounds  : 

SjftnioU  of  the  Units  of  Ckemioal  Substances. 

Unit  of  space i 

Hydrogen  « 

Oxygen  V 

Water «5 

Peroxide  of  hydrogen  a^ 

Snlphur B^ 

Sulphuretted  by drogeii    «0 

Persulphide  of  hydrogen «0» 

Sulphurous  anhydride 6^2 

S»il  phuric  anhydride 0^3 

Sulphurous  acid    ad^^ 

Sulphuric  acid  %...  »0l^ 

Chlorine a^^ 

Hydrochloric  acid a^ 

Hy pochlorous  acid    , .•. ax^ 

Chlorous  acid «x^ 

Chlorosulphurous  acid a  x^yi 

Hydrochlorosulphurous  acid. . .  ax^^ 

•iodine acu^ 

Bromine ajS^ 

I^itrogen    ap* 

Ammonia   a^v 

Nitrous  oxide : avH 

Nitrous  acid  avV 

Nitric  acid avP 

Phosphorus    a'^0"* 

Phosphoretted  hydrogen a-tft 

Hy pophosphorous  acid a^K^ 

Orthophosphoric  acid  ofl^K* 

Phosphorous  trichloride  «Vx' 

Phosphoric  chloride *^0X^ 

Phosphorous  oxychloride «'^^X*2 

Mercury S 

MercuTOUs  oxide    ^( 

])jlercuric  oxide c*^ 

Mercurous  sul phate  d-dK* 

Mercuric  sulphate d6K* 

Mercurous  chloride  «x^o * 

Mercuric  chloride ax^S 

Trimercuramine «v'^* 

Carbon  kt 

Acetylene  ««:' 

Marsh  gas «'« 

defiant  gas  «V^ 

Carbonic  oxide , k^ 

Carbonic  anhydride  kV 

Alcohol  «V5 

Ether «V^ 

Glycol «-Vr 

Glycerin aV^' 

Acetic  acid ; «V^* 

Tetrachloride  of  ^arbon    «V«* 


Cliloroform    «'xSk 

Chloracetic  acid a'x*'^ 

Trichloracetic  acid    cflx^i^V 

Chlaride  of  benzol «'x«'5 

Cyanogen  «>/*«' 

Hydrocyanic  acid avK 

Methylamine     a^vK 

Mercuric  ethlde a*K*J 

Wliat  was  the  meaning  of  these  symbols  ?  Were 
they  the  symbols  of  portions  of  matter,  or  did  they 
merely  represent  imaginary  relations  between  por- 
tions of  hypothetical  matter  ?  The  answer  was  that 
they  were  ideal.  They  represented  matters  and  opera- 
tions which  might  exist  or  not.  Thus,  the  compound 
nature  of  some  of  the  elements,  which  was  indicated 
by  their  8ymlx)'8,  wns  at  present  quite  hypothetical, 
but  tlicsc  bfxlies  might  prove  to  be  compound.  Large 
numbers  of  the  elements  w^rc  unknown  in  the  free 
state  in  nature — for  instance,  hydrogen,  chlorine,  and, 
abovi  all,  fluorine.  So  that  thero  might  still  be 
simpler  forms  of  matter  than  those  at  present  known, 
arid  they  might  have  all  existed  jn  the  separate  and 
gaseous  onditioa  at  one  time,  and  gradually  com- 
binctl  to  form  the  substances  at  present  known  on 
the  surf.ice  of  the  globe.  The  spectra  of  the  nebnlsD 
and  variable  -  stars  had  disclosed  some  curioaa  facts  ; 
so:r.e  of  them  exhibited  only  portions  of  the  spectra  of 
well-known  elements.  Might  these  not  be  the  spectra 
of  some  of  the  components  of  those  matters  which 
we.  in  the  present  state  of  our  knowledge,  regarded 
as  simple  bodies  ?  Might  they  not,  in  fact,  be  some 
of  those  prime  factors  which  had  been  represented 
by  the  symbols  x. »'» l»  0....  Another  S3'stem  of  symbols 
might  have  been  constructed  in  which  the  unit  of  hy- 
drogen would  be  represented  by  az,  and  the  formulas 
would  then  have  held  a  simpler  relation  to  the  exist* 
injj  system  of  chemical  symbolism,  but  there  were 
strong  reasons  for  preferring  the  use  of  the  system  in 
wliich  a,  was  employed  to  represent  the  standard 
amount  of  matter. 

The  Chairman  then  invited  the  members  and 
visitors  present  to  discuss  the  important  paper  which 
Sir  Benjamin  Brodie  had  brought  before  theui. 

Dr.  Frank  land  said  bethought  that  the  bringing 
forward  of  these  new  notions  would  do  much  good.  As 
his  name,  however,  had  been  mentioned  by  Sir  Ben- 
jamin Brodie,  when  criticising  the  glyptic  formula}, 
he  must  emphatically  protest  against  the  implied 
charge  that  he  viewed  these  formulae  as  material 
representations  of  chemical  compounds.  He  did  not 
think  that  either  glyptic  or  graphic  formulse  repre- 
sented the  actual  position  of  the  atoms  in  chemical 
compounds ;  indeed,  he  did  not  be'.ieve  either  in  the 
existence  of  atoms  orofcentresof  force.  He  with  many 
chemists  had  been  dissatisfied  with  existing  chemical 
formulae,  as  by  them  we  could  not  represent  the 
force  existing  in  the  compounds,  or  of  the  force 
employed  in  the  fonnation  of  these  compounds.  He 
said  that  if  we  gave  up  the  present  formulie,  which 
had  u  statical  siguification,  we  should  be  disappoint<M.l 
in  not  finding  dynamical  facts  represented  by  Sir 
Benjamin's  formulae.  Ho  objected  to  the  proposed 
formuliB,  as  he  thought  that  they  did  not  indicate  so 
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many  important  chemical  facts  as  those  of  the  present 
system — fqr  instance,  in  nitric  acid,  there  was  a 
qnanlity  of  hydrogen  wliidr  could  he  taken  ont  in 
one  piece,  and  in  one  piece  only,  while  in  sulphuric 
acid  the  hydrogen  could  be  taken  out  in  two  pieces. 
This  fact  was  expressed  in  the  forronlse  HNO3  and 
H2S04;  but  in  the  new  formula}  for  these  two  bodies, 
viz.  ctv^  and  ad^*,  he  could  not  perceive  that  this 
fact  was  represented.  He  did  not  think  that  harm 
would  arise  from  the  use  of  crude  representations  of 
chemical  compounds  if  they  were  properly  explained. 
It  was  agreed  by  all  that  hypothesis  was  necessary  in 
founding  a  chemical  symbolism,  and  the  proposed 
formulte  would,  therefore,  he  well  recommended,  as 
they  rested  upon  a  very  foir  amonnt  of  hypothesis. 

Mr.  Davey  read  a  paragraph  from  Sir  Benjamin 
Brodie's  printed  paper,  which  asserted  that  the  new 
system  could  not  be  deduced  from  any  existing 
system.  He  said  that  he  was  in  a  position  to  con- 
tradict this  statement,  for  it  was  quite  possible  to 
deduce  these  new  formulae  from  those  of  the  old  nota- 
tion by  the  aid  of  a  few  simple  rules.* 

Mr.  J.  A.  11.  New] and B  asked  Mr.  Davey  how  he 
could  deduce  Sir  Benjamin's  formulae  of  iodine,  nitro- 
gen, and  bromine  from  the  symbols  in  the  old  notation. 

Mr.  Davey  replied  by  repeating  his  rule. 

The  Chairman  said  that  he  could  not  permit  such 
discussion,  as  the  meeting  was  considering  the  for- 
muliB  of  Sir  Benjamin  Brodie,  and  not  the  notions 
of  Mr.  Davey. 

Mr.  Clerk  Maxwell  said  that  on  coming  into  the 
room  he  was  shocked  by  finding  that  space  was  a 
chemical  substance,  and  that  hydrogen  and  mercury 
were  operations.  Th e  lecturer  had,  however,  removed 
that  impression.  With  reference  io  his  own  inves- 
tigationsy  he  might  say  that  he  commenced  without 
any  molecular  theory  as  a  basis,  but  subsequent  work 
had  convinced  him  that  some  such  theory  was  indis- 
pensable ;  and  he  now  held,  in  common  with  Clansius, 
not  only  that  molecules  existed,  but  that  we  should 
one  day  be  able  to  count  the  number  which  occun-ed 
in  a  given  volume  of  any  gas.  Such  molecules  were 
supposed  to  be  extremely  sirall,  but  not  hard ;  they 
were  also  taken  to  be  in  constant  motion.  Chemical 
formulsB  were,  no  doubt,  capable  of  further  improve- 
ment, bat  much  had  already  been  effected  by  their 
use  in  skilful  hands.  Molecular  notions  were  rapidly 
extending  to  all  the  various  branches  of  physics. 

Professor  G.  Stokes,  who  rose  on  the  invitation 
of  the  Chairman,  said  that  the  lecturer  and  him- 
self bad  given  much  attention  to  this  point — 
whether  the  system  should  be  founded  on  «  or  a*. 
They  had  decided  on  the  former,  because  it  was  more 
convenient  and,  probably,  universally  applicable.  He 
felt  desirous  of  explaining  how  some  of  the  symbols 
had  been  arrived  at,  but  felt  that  time  would  not 
allow  of  his  entering  into  the  necessary  details. 

Professor  Wanklyn  remarked  that  Sir  Benjamin's 
system  was  a  one-volume  method,  while  the  ordinary 
notation  was  a  two-volume  one. 

Dr.  Odling  said  that  he  was  shocSced  to  hear  that 


•  These  rules  were  read;  but  as  they  are  gifen  in  Mr.  Davey 's 
own  words  sn  another  page,  tre  need  not  reproduce  tliem  here. 


Dr.  Frankland  did  not  believe  in  the  evidence  of 
atoms.  He  thought  that  all  chemists  should  give 
attention  to  Sir  Benjamin's  calculus  as  a  method  of 
investigation.  At  present  we  had  only  a  proof  of  the 
accuracy  of  its  expression,  and  he  hoped  that  its  use 
and  advantages  would  soon  be  published.  It  was 
based  on  facts  and  operations,  and  so  possessed  ad- 
vantages over  the  old  methods  which  were  based  on 
the  atomic  theory.  The  new  method  was  a  one- 
volume  system,  but  without  fractions,  and  the  law  of 
even  numbers  no  longer  existed  in  it. 

Mr.  E.  W.  Bray  ley  thought  that  one  of  the  most 
important  parts  of  the  method  had  not  been  adverted 
to  in  the  discussion,  namely,  that  it  shadowed  forth 
new  elements.  He  thought  that  those  present  would 
he  glad  to  understand  the  meaning  of  a  in  the 
symbols  of  the  haloid  elements. 

Professor  Foster  thought  that  it  was  interesting  to 
observe  that,  by  reasoning,  it  appeared  that  some  sup. 
posed  elements  were  really  compound  bodies.  Potassa, 
soda,  and  their  congeners,  were  examples  of  substances 
which  were  well  known  to  be  compound  before  Davy's 
discoveries.  Again,  chlorine  was  thought  to  be  com- 
pound, and  hydric  chloride  was  placed  by  the  older 
chemists  in  a  position  intermediate  between  hydrogen 
and  chlorine:  in  the  proposed  notation  the  same 
conclusion  re-appeared : 

a  ax  «x-- 

The  new  formnlie  at  first  sight  did  not  seem  to  express 
quite  so  much  as  the  ordinary  notation ;  but  in  the 
case  of  water,  a^,  the  symbol  Z,  by  the  fact  of  its 
association  with  a,  showed  that  the  hydrogen  was 
distributed  and  might  be  removed  in  two  stages ;  but 
in  hydrochloric  acid,  ax,  the  x>  in  like  manner,  showed 
that  the  hydrogen  was  not  distributed,  and  could 
only  be  removed  at  one  stage. 

The  Chairman  thanked  Sir  Benjamin  Brodie  for 
bringing*  before  the  society  an  account  of  his  laborious 
work  of  many  years.  It  was  so  difficult  to  separate 
one's  ideas  from  all  old  things  that  it  would  be  some 
time  before  it  was  rightly  appreciated.  But  there 
was  no  consistency  in  our  present  system,  and  ho 
considered  that  the  new  notation  would  mark  an 
important  er&  in  chemical  invei»tig&tion. 

Sir  Benjamin  Brodie,  in  replying,  said  that  he 
hoped  to  be  able  to  express  by  formulse  dynamical 
facts ;  butlic  could  not  enter  into  the  subject  at  that 
time.  His  formulae  must  be  taken  as  a  whole  when 
considering  the  special  properties  of  any  one  symbol. 
Several  of  the  points  raised  it  had  been  impossible 
for  him  to  allude  to  in  his  discourse;  but  they  had 
all  received  his  previous  attention. 

The  meeting  then  adjourned  till  June  20,  when 
papers  by  Dr.  Gladstone,  Mr.  Pcrkin,  and  others, 
will  be  read. 


Abstbacts  oe  Foebion  Papkhs: — Our  readers 
will  miss  the  usual  weekly  collection  of  articles  from 
foreign  sources  by  Hbnet  Watts,  B.A.,  F.R.S.,  and 
E.  J. 'Mills,  D.Sc,  in  the  present  number.  In  order 
to  do  justice  to  the  important  meeting  of  the  Chemical 
Society,  we  have  been  comj^Ued  to  omit  these  con- 
tributions. ^Ye  will  print  an  exjra^  number  of  ^e^ 
interesting  abstracts  ne3?t  weeic*  O 
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FRANCE. 


PasiS;  June  10. 


Chemical  Society  of  Paris— ConTeraazione  at  the  Conservatoire  des 
Arts  et  Mdticrs— Oreanisation  of  this  Inatitation— List  of  Pro- 
fessors—Process of  £nsraviug  bj  Duloa— Academy  of  Sciences. 

At  the  meeting  of  oar  Chbuioal  Society  on  the 
7  th  Inst,  a  eommnnication  from  M.  D^h^rain  on 
potassic  manures  was  read.* 

In  the  course  of  his  eommnnication  M.  D^h^rain 
remarked  upon  a  fiict  which  indicates  an  imperfection 
in  a  method  generally  adopted  in  analytical  che- 
mistry. He  states  that  plants  grown  in  a  soil  which, 
on  analysis,  has  heen  found  free  from  phosphates, 
frequently  contain  phosphoric  acid.  He  thinks  that 
minute  quantities  of  phosphate  of  lime  may  he  pre- 
cipitated together  with  the  oxalate,  and  therehy 
escape  ohservation.  A  different  method  should, 
therefore,  he  employed  to  ascertain  the  presence  of 
phosphates  in  soils. 

M.  Friedel  reported  on  a  ifompound  of  eilicon 
recently  analysed  by  M.  Ladenburg  and  himself.  By 
allowing  a  current  of  sulphuretted  hydrogen  gas  to 
pass  through  chloride  of  silicon,  so  as  to  get  saturated 
with  this  compound,  and  then  through  a  tube  heated 
to  redness,  M.  Isidore  Pierre  has  obtained  a  compound 
which  he  represents  by  the  formula  SiCUS,  taking 
Si  as  triatomic  and  S  as  monatomic  With  the  new 
atomic  weights  for  silicon  and  sulphur,  this  formula 
cannot  be  expressed  in  a  rational  manner.  The 
compound  has,  therefore,  been  prepared  anew  by 
HM.  Friedel  and  Ladenburg.  250  grammes  of 
chloride  of  silicon  yielded  80  grammes  of  a  liquid, 
half  of  which  consisted  of  unaltered  chloride,  boiling 
between  59°  and  67*^  C,  while  20  grammes  passed  over 
between  95°  and   97°,  and  only  5  grammes  above 

This  compound  contains — 

Si  16-96;  S  19*21  J  CI  63*20  =  99*37. 
The  authors  thought  that  their  product  might  con- 
tain an  atom  of  hydrogen,  and  they  have  succeeded 
in  finding  their  supposition  confirmed.  They  mea- 
sured the  volume  of  hydrogen  of  the  compound  by 
*  heating  it  in  a  tube,  the  closed  end  of  which  contained 
carbona^  of  manganese,  while  the  other  end  con- 
tained metallic  copper  and  communicated  with  a 
cylinder  filled  with  mercury  and  potassa.  They 
proceeded,  therefore,  just  in  the  same  manner  which 
serves  for  the  volumetric  determination  of  nitrogen. 
They  arrived  at  the  same  result  in  making  a  com- 
bustion  of  their  compound  and  determining  the 
hydrogen  by  weight. 

The  formula  thus  obtiuned  is  SiCl3HS,  correspond- 
ng  by  methylic  alcohol  CH3HO. 

This  compound  produces  with  alcohol  an  ether,  the 
composition  of  which  is  not  yet  known  with  certainty. 
The  compound  of  M.  Pierre  (boiling  above  100°)  is 
most  likely  a  mixture. 

M.  Jungfleish  communicated  to  the  society  his 

*  An  abstract  of  the  author's  commonication  to  the  Academy,  on 
the  same  subject  has  been  given  in  this  correspondence.  See 
UB.,Ma7&;.p.  IJ4- 


observations  on  the  specific  volumes  of  ehlorinated 
benzols,  read  before  the  Academy '  some  weeks  ago. 
He  also  reported  on  liis  researches  on  chloride  of 
phenyl,  SokoloiT  described  this  compound  as  being 
different  from  nionochlorinated  benzol,  viz.  a  liquid 
yielding  nitro-compounds  differing  from  those  ob- 
tained with  the  latter  body.  According  to  M.  Jung- 
fleish, these  compounds  are  the  same,  crystallising  in 
large  crystals,  which,  according  to  the  observations 
of  M.  Des  Cloizeaux,  are  x>erfectly  identicaL  More 
details  will  be  given  later  on. 

The  President  (M.  Debray)  read  a  note^of  M. 
Le  Coq  de  Boisbaudran  on  the  separation  of 
copper  from  cobalt,  nickel^  and  zinc.  The  author 
converts  these  metals  into  sulphates,  and  precipitates 
the  copper  by  galvanic  action  on  a  piece  of  platinum 
foil.  His  method  is  quantitative,  and  seems  to  give 
good  results. 

On  the  same  evening  a  conversazione  took  place  at 
the  GoNSBBVATOiBB  DBS  Abts  ST  M^TIEBS,  and,  as 
no  other  place  offers  equal  attractions  for  such  a 
gathering,  large  crowds  of  ladies  and  gentlemen 
were  seen  pouring  in  and  out  of  the  lofty  old  building. 
Yaucanson,  the  great  French  mechanist  of  the  last 
century,  whose  celebrated  automatons  are  not  more 
ingenious  than  his  spinning  and  weaving  machines 
for  silk,  opened  in  1775  a  collection  of  machines  in 
his  honse.  Rue  de  Gliaronne,  Faubourg  St.  Antoine. 
This  collection  he  bequeathed  to  his  country. 
Qovemment  bought  the  house  and  increased  the 
museum,  so  that,,  in  1792,  three  hundred  new 
machines  had  been  added  to  it.  During  the  Revo- 
lution many  similar  objects  found  in  castles,  con* 
vents,  etc,  formed  a  valuable  addition,  and  in  1795 
the  fine  old  convent^  St.  Martin  des  Champs,  became 
the  home  of  these  collections,  and  was  called  the 
Conservatoire  des  Arts  et  Metiers,  three  "  demonstra- 
tors" being  appointed  to  explain  the  museum  to  the 
public.  Citer  on  the  building  was  tastefully  re- 
stored by  M.  Yaudo^er.  The  old  church  was  appro- 
priated for  large  machines,  and  water-  and  steam* 
power  was  provided  to  set  them  in  motion  three  times 
a  week,  llie  old  refectory  of  the  monks  was  changed 
into  a  library  containing  the  most  valuable  books  and 
drawings  on  industrial  subjects.  Jacquard's  original 
weaving  machines^  Pascal's  calculating  machines, 
Lavoisier's  chemical  apparatus,  Buffon's  mirrors^ 
Leroy's  and  Breg^et*s  clocks;  autographs  from 
Newton,  from  QaSleo,  Montgolfier,  Jacquard,  and 
many  other  g^reat  philosophers  and  great  inventors 
were  gradually  added,  and  the  collection  thus  be- 
came of  the  greatest  historical  and  practical  value. 
The  geometrical  models  of  Monge  were  added,  and 
the  celebrated  physicist,  Pouillet,  director  of  the 
collections  from  1830  until  1849,  increased  the 
museums  by  very  numerous  models  of  modem  ma- 
cliinery.  To-day  from  8000  to  10,000  objects  are  ex- 
hibited in  the  Conservatoire.  A  collection  of  dyna- 
mometers is  not  only  exhibited  but  is  turned  to 
good  account.  These  instruments  ar^  in  actual  use> 
and  everybody  is  allowed  to  have  his  machines 
tested  with  them.  80,  just  as  gold  and  silver  are 
hall-marked  at  the  Mint,  or  weights  and  measures 
inspected  by  the  proper  authorities,  the  power  of 
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machinery  may  be  sobmltted  to  the  tests  of  M.  Tresca, 
sub-director  and  engineer  of  the  Conservatoire  des 
Arts  et  Metiers.  Another  measure  to  increase  the 
value  of  this  institution,  anterior  to  the  one  we  have 
just  mentioned,  was  that  by  which  professors  were 
attached  to  the  museum.  These  professors  give 
lectures  on  Sundays,  intended  chiefly  for  working 
men,  and  evening  lectures  on  week  days.  The  fol- 
lowing subjects  are  now  treated  by  very  able,  and 
some  of  them  very  eminent,  masters : 
Mathematics  applied  to  the  arts,  by  M.  Laussedat. 
Descriptive  geometry,  „  „  DelaGoximerie. 

Constructions,  ,,  „  Trelat. 

Mechanics  applied  to  the  arts,    „  „  Tresca. 
Spinning  and  weaving,  „  „  Alcan. 

Physics  applied  to  the  arts,         „  „  E.  Becqnerel. 
Chemistry,  „  „  Peligot    and 

»»  »  Payen. 
Chemistry  applied  to  agriculture,,  „  Boussmgault. 
Printing  and  dyeing,  „  „  Persoz. 

Agpcnltore,  „  „  Moll. 

Agricultural  machinery,  „  „  Herv^-Mangon. 

Political  economy,  „  „  Wolowsky. 

Statistics,  „  „  Burat. 

MM.  Peligot,  Payen,  Boussingault,  and  Persoz, 
has  each  a  laboratory  allotted  to  him  in  the  build- 
ing open  for  pupils.  The  library  contains  all  expired 
patents,  and  it  is  to  bo  hoped  that  a  patent  office 
similar  to  that  in  Southampton-buildings  will  be 
added  to  it  in  the  course  of  time.*  It  is  con- 
templated  to  open  model  workshops  la  the  building 
eontaining  the  best  and  newest  tools. 

Qeneral  Morin,  who  is  at  present  director  of  the 
Conservatoire,  is  known  through  his  improved  system 
of  ventilation,  applied  to  the  lecture  hall  of  the 
bmlding  and  to  several  new  theatres  of  Paris.  An 
ingenious  instrument  indicates  constantly  the  amount 
of  ^sh  air  entering  the  room.  He  succeeded  M. 
PouiUet  in  1849,  ^^o  ^^*  deposed  because  he  allowed 
the  opposition  members  of  the  Legislative  Assembly  to 
usemble  in  the  great  lecture  room,  whence  they  were 
driven  by  military  force. 

The  collections  may  be  compared  with  those  of  the 
South  Kensington  Museum,  which  has  the  advantage 
of  its  art  collections,  wanting  in  the  Conservatoire. 
The  Paris  museum,  however,  has  more  machines  and 
valuable  models,  and  these  are  arranged  in  the  most 
appropriate  manner  in  numerous  and  eleg^ant  rooms. 

The  church,  the  refectory,  and  the  great  staircase, 
are  particularly  handsome.  On  the  occasion  of  the 
conversazione  electrical  lamps  and  innumerable  gas 
jets  poured  a  flood  of  light  through  the  whole  build- 
ing. In  addition  to  the  ordinary  eollections  many 
new  machines  and  apparatus  were  shown,  of  which 
we  may  mention  Ladd's  new  electrical  motor,  several 
air  machines  and  gas  machines;  Bonelli's  auto- 
graphic telejcraph,  now  in  use  between  Paris  and 
Lyons  (producing  drawings,  etc.);  Foucault's  Ibo- 
ehronic  pendulums,  sevexal  new  electrical  clocks. 
Carry's  ice-machines,  and  objects  connected  with 
Dnlos*  new  method  of  engraving. 


*  AU  nev  patents  are  now  in  the  bnikUng  of  the  Miniitiy  of 
vommerce. 


This  ingenious  process,  based  upon  chemical 
principles,  may  thus  be  shortly  explained.  The 
drawing  to  be  engraved  is  made  on  a  copperplate 
with  varnish.  The  plate  is  then  put  into  a  bath  of 
chloride  of  iron  and  chloride  of  ammonium,  from  which 
an  electrical  current  passing  through  it  deposits 
metallic  iron  on  the  copper.  The  varnish  is  then  . 
removed,  and  the  plate,  which  now  exhibits  a 
copper  drawing  on  an  iron  ground,  is  exposed  for 
some  moments  to  a  silver  bath,  from  which  silver  is 
deposited  on  the  copper  only.  After  being  perfectly 
dried,  the  plate  is  then  covered  with  mercury.  This 
will  only  adhere  to  the  silver,  forming  a  strange 
kind  of  liquid  basso-relievo  over  the  orginal  drawing. 
Curiously  enough,  the  liquid  metal  sticks  to  the 
silver  sufficiently  fast  not  to  change  its  place  when 
molten  wax  is  poured  on  it.  An  exact  impression  of 
the  drawing  is  thus  produced  on  the  wax.  This, 
after  being  removed  from  the  copper  plate,  is  then 
covered  with  graphite  powder,  and  a  new  copper- 
plate produced  from  it  by  the  ordinary  electro^pe 
process,  '^his  plate  may  be  used  without  further 
trouble  for  reproducing  the  drawing  in  print.  Very 
fine  prints  produced  by  this  method  witnessed  to  the 
exceUence  of  M.  Dulos'  invention. 

At  the  meeting  of  the  Aoademt  of  Scibkoes  of 
the  3rd  inst.  no  paper  of  chemical  interest  was  read. 
The  meeting  opened  late,  the  council  and  many  of  the 
members  of  the  Academy  having  been  asasting  at  the 
burial  of  their  late  colleague,  M.  Pelouze.  The  Pre- 
sident opened  the  proceeding^  with  a  short  account 
of  the  mourning  ceremony.  M.  Fremy  in  the  name 
of  the  Academy,  M.  Dumas  in  the  name  of  the  Muni- 
cipality of  Paris,  and  M.  Marcotte  in  the  name  of 
the  Board  of  the  Mint,  spoke  over  the  grave  of  the 
deceased. 

The  election  of  a  new  member  of  the  medical 
section  was  severely  contested.  Three  elections  had 
to  take  place  before  one  of  the  cancUdates  had 
collected  the  necessary  number  of  votes.  This  was 
M.  N^laton,  who  obtained  32  votes  against  a6  given 
to  M.  Langier. 

M.  £.  3^ecquerel  deponted  on  the  table  of  the 
Academy  his  new  treatise  on  light,  'La  lumih'e,  set 
causes  ei  ejfeis,'  It  contains  his  researches  on  phoil- 
phorescence  and  on  the  chemical  action  of  light. 

M.  Rosenthal  published  a  note  on  the  poisoning 
action  of  strychnine.  The  cramps  produced  by 
strychnine  discontinue  when  large  quantities  of  air 
or  oxygen  are  introduced  into  the  lungs  of  the  poi- 
soned animal.  They  reappeared  with  renewed  vigour 
as  soon  as  the  artificial  respiration  is  interrupted.  ^ 

M.  Chautard  communicated  a  method  of  making 
the  diamagnetism  of  gases  visible  in  the  lecture-room. 
He  imprisons  the  gases  in  soap-bubbles,  which  be- 
tween the  poles  of  an  electro-magnet  take  the 
direction  of  diamagnetic  solids.  The  same  may  be  ' 
observed  with  the  fumes  of  burning  magnesium. 

M.  Pasteur  published  two  letters,  and  M.  Vasco 
and  M.  de  Mouchy  publish  a  note  each,  on  the 
disease  of  silkworms.    Although    of   physiological 
nature,  these  researches  wilJ„b|Ef,j^^rtfd^ugpn^in  a^ 
future  letter.  ^  ^  O 
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PARIS  UNIVERSAL    EXHIBITION. 

CLASS      XL. — MINING     AND     METALLURGICAL 
PRODUCTS. 

BY  C.  W.  gUIN,  F.C.S., 

'    Superintendent  of  the  Chemical  Classes  of  the  IntenuUional 

Exhibition  qf  186*. 

FabiS;  June^, 

Uuiatiifactory  arransement  of  Class  40— Manufactures  in  Flati- 
nnm  aii(l  allied  metals— Muguesium—Sodiuni-AniHljcaai— 
Crookea's  Gokl-Amalgnmation  process— Pore  Hydrate  of 
Sodiani— Iron. 

Class  40,  wbicb  is  supposed  to  contain  mining 
and  metallurgical  products  (Produits  de  Vexploitation 
des  Mines  et  de  la  MetaUurgie\  is  another  glaring 
instance  of  the  absurdity  of  classifying  products  ac- 
cording to  their  origin  rather  than  according  to  their 
use.  In  Cla-s  40  we  have  the  veriest  hodge-podge, 
an  utterly  uncongruous  mixture  of  the  most  dis- 
similar articles,  completely  throwing  into  the  shade 
the  confusion  that  reigns  in  Class  44,  to  which  we 
made  allusion  in  our  last  number.  One  of  the  first 
objects  we  meet  on  entering  the  class  is  a  case  of  pins 
and  needles,  further  on  some  specimens  of  pig  iron, 
then  some  very  beautifully  wrought  door-handles; 
these  are  followed  by  footbaths,  plumbago  crucibles, 
brass  hinges,  irota  ores,  chisels  and  files,  spiegeleUen, 
coal-scuttles,  sodium -amalgam,  horse-shoes,  etc.  etc. 
In  fact,  if  ever  there  was  an  instance  of  classification 
run  mad,  it  is  to  be  found  in  Class  40  of  the  Paris 
Universal  Exhibition. 

The  same  want  of  arrangement  is  also  to  be  mel 
with  here  as  in  Class  44.  As  if  it  were  not  sufiicient 
that  the  most  distinct  articles  should  be  classified 
together,  those  who  have  had  the  charge  of  arranging 
the  class  have  dotted  the  cases  about  in  the  wildest 
confusion.  First  we  have  a  scries  of  specimens  of 
iron  ores,  then  pins  and  needles,  next  to  them  come 
mineral  oils,  and  fourthly  we  have  iron  ores  again ; 
in  fact,  the  greatest  pains  seem  to  have  been  taken  to 
ieparate  as  much  as  possible  the  members  of  the 
same  groups  of  products.  This  is  surely  not  as  it 
ought  to  be,  for  -it  takes  but  a  small  amount  of 
technical  knowledge  to  know  and  understand  that  ex- 
hibitors of  iron  ought  to  be  placed  close  to  each  other, 
80  that  their  products  may  be  compared  as  well  as 
examined  individually.  It  is  hard  to  know  whom  to 
blame  in  this  matter,  for  the  committee  of  the  class 
includes  a  number  of  scientific  and  practical  men, 
whose  names  leave  no  doubt  of  their  ability,  and  they 
surely  could  hardly  have  suspected  that  such  ab- 
surdities would  have  been  committed  in  the  arrange- 
ment of  the  class.  The  general  French  classification,  of 
course,  could  not  be  altered,  but  those  who  exhibited 
similar  products  ought  to  have  been  placed  together. 

As  might  have  been  expected,  Messrs.  Johnson 
and  Matt  hey  make  a  display  of  platinum,  both  in 
the  ingot  and  in  the  manufactured  condition,  that  far 
exceeds  anything  ever  before  exhibited.  It  is  truly  a 
show  that  places  them  in  the  position  of  the  first 
platinum  workers  in  the  world;  but  we  must  not 
forget  that  the  excellence  of  their  manufactures 
depends  in  a  great  measure  on  the  invention  of  a 


Frenchman — we,  ofcour^^  allude  to  the  oxy hydrogen 
furnace  of  IX.  St.  CUMr  Devillo.  First  of  all  come 
two  gigantic  platinum  boilers,  one  c.ipable  of  dis- 
tilling eight,  the  other  five,  tons  of  sulphuric  acid  per 
day.  These  boilers  are  put  together  by  the  auto- 
genic process,  which,  we  believe,  is  practised  only  by 
Messrs.  Johnson  and  Matthey.  By  this  method, 
which  consists  in  fusing  the  edges  of  the  platinum 
together  by  means  of  the  oxhydrogen  blowpipe,  a 
perfect  union  is  obtained,  and  the  whole  boiler  be- 
comes, to  all  intents  and  purposes,  a  single  piece  of 
metal.  Formerly  platinum  was  always  soldered  to- 
gether with  gold,  but  even  with  the  greatest  skill 
and  care  a  perfect  joint  could  not  always  be  obtained. 
Belonging  to  them  aro  series  of  refrigerators  and 
other  apparatus,  all  manufactured  with  the  greatest 
possible  skill.  Beneath  these  platinum  giants  we  find 
crucibles,  tubing,  evaporating  dishes,  small  retorts, 
plate,  foil,  rod  and  wire,  lightning  conductor  tops, 
bits  for  horses,  gauze  for  jewellers*  use— in  fact, 
every  conceivable  article  that  has  ever  been  made  of 
platinum.  There  is  also  a  large  ingot  of  the  metal, 
and  a  model  of  an. ingot  weighing  nearly  a  hundred- 
weight— the  largest  mass  of  platinum  ever  seen — 
which  was  exhibited  by  this  firm  in  1862.  A  model  of 
a  platinum  worm  made  for  Messrs.CT08s  and  Blackwell 
for  the  purpose  of  boiling  the  vinegar  used  in  the 
manufacture  of  pickles,  is  an  instance  of  the  rapid 
spread  of  scientific  knowledge  amongst  all  grades  of 
manufacturers.  This  worm,  which  is  an  inch  and  a 
half  in  diameter,  and  measures  over  thirty  feet  in 
length,  will  boil  325  gallons  of  vinegar  in  three 
quuiers  of  an  hour,  under  pressure  of  two  atmo- 
spheres. Messrs.  Johnson  and  Matthey  also  show 
iridium  in  the  ingot,  also  the  metal  cut  with  diamond 
dust ;  an  alloy  of  iridium  and  platinum,  which  is  now 
coming  into  use  fot  the  touchholes  of  ordnance  and 
nipples  of  small  arms,  a  fine  piece  bf  native  osm- 
iridium,  spedmens  of  osmium,  rhodium,  palladium, 
ruthenium,  and  several  other  of  the  precious  metals. 
An  exceedingly  interesting  series  of  metals,  illustrating 
visibly  their  various  specific  gravities,  is  also  shown 
by  them.  This  is  done  by  casting  one  kilc^ramme 
of  each  metal  in  the  cylindrical  form,  each  cylinder, 
of  course,  having  the  same  diameter.  Amongst  them 
are  magnesium  (quite  a  pole  of  metal  as  compared 
with  the  squab  stump  of  iridium),  aluminum,  osmium, 
iridium,  palladium,  thallium,  as  well  as  the  common 
metals.  In  another  case  Messrs.  Johnson  and  Matthey 
show  a  series  of  specimens  illustrating  the  refining  of 
gold  and  silver.  They  exhibit  silver  in  the  rough  ingot, 
as  it  comes  from  Chili  and  Peru,  and  a  long  range  of 
glass  jars  show  every  step  of  the  process  of  refining, 
from  the  crude  metfd  to  the  completion  of  the  opera- 
tion. In  one  of  our  first  articles  on  the  Paris  Exhi- 
bition we  stated  that  neither  aluminum,  magneaium, 
nor  sodium,  were  shown ;  but  we  were  in  error,  par- 
donably so,  perhaps,  for  we  should  hardly  have  thought 
of  looking  for  these  metals  amongst  hammers  and 
buttons.  The  firm  whose  products  we  are  consider- 
ing show  aluminum  in  the  form  of  a  boiler,  which  is 
intended  to  be  used  by  Messrs.  Cross  and  Blackwell 
for  boiling  fruit  for  preserves.  Magnesium  is  also 
shown  by  them  in  riband  and  wire,  in  powder  ibr 
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uto  in  Iiarkin'8  mag^npsfnm  lamp,  and  chemicrtlly 
pare  in  rods  as  a  substitute  fbr  zinc  for  toxicological 
purposes.  Sodium  is  shown  in  the  fcrm  of  umulgam, 
which  is  used  in  large  quantities  in  Crookes's  well- 
known  process  for  the  prevention  of  \osa  in  the  ex- 
tanction  of  gold  and  silver  from  their  ores.  It 
is  generally  exported  in  the  concentrated  condition, 
and  dilated  with  the  necessary  amount  of  mercury  at 
the  mine.  A  few  fignres  will,  perhaps,  illustrate  the 
value  of  this  ingenious  invention.  A  particular 
sample  of  gold  ore  gave  the  following  results  under 
three  modes  of  treatment : 

By  ordinary  process... 2  oz.  16  dwt.  o  gr.  per  ton. 

By  Cronkes'  process...;  oz.  o  dwt.  6  gr,  per  ton. 

Laboratory  assay 7  oz.  9  dwt.  o  gr.  per  ton. 

One  of  the  moat  interesting  specimens  shown  by 
Messrs.  Johnson  and  Matthey  is  a  sample  of  per- 
fectly pure  hydrate  of  sodium,  mode  from  the  metal 
itself.  They  state  that  it  can  be  manufactured  at  a 
very  cheap  rate,  and  will  easily  take  the  place  of 
chemically  pure  soda  made  by  the  ordinary  process. 
This  can  be  readily  understood  when  we  consider  that 
sodium  may  be  bought  in  the  market  at  about  12s. 
per  lb.  in  quantity.  There  is  also  a  specimen  of 
chromium  in  the  case,  but  a  huge  carpet  being  in 
front  of  it  efTectually  prevents  its  examination.  The 
way  in  which  Messrs.  Johnson  and  Matthey  show 
their  manufactures  ought  really  to  bd  taken  as  an 
example  by  certain  very  rarelera  exhibitors  in  Class 
40,  who  appear  to  think  that  it  is  only  necessary  to 
place  a  specimen  of  their  produ(;tion8  on  a  more  or 
Ie9S  untidy  table  or  stand  and  allow  the  dust  to 
accumulate  upon  it.  Others,  a;^in,  paste  meagre 
descriptions,  in  small  and  sometimes  utterly  illegible 
handwriting,  on  their  articles.  This  is  not  the  way 
to  exhibit.  If  a  product  is  worth  exhibiting  it  U 
surely  worthy  of  being  legibly  and  neatly  labelled 
with  a  proper  description,  and  of  bc'ng  covered  with 
a  decent  glass  rase.  We  make  these  remarks  because 
we  have  been  frequently  puzzled  to  know  what  the 
]Mirtica1ar  article  was  that  we  were  examining,  and 
on  one  occasion,  when  we  took  the  audacious  liberty 
of  dusting  a  piece  of  iron  ore,  in  order  to  see  what 
it  really  was,  we  were  threatened  with  all  kinds  of 
pains  and  penalties  by  a  very  fierce  and  voluble 
ttrgen  de  vilie.  In  Messrs.  Johnson  and  Matthey's 
case  every  object  has  a  legibly  printed  description 
attached  to  it,  both  in  English  and  French. 

Passing  to  the  other  end  of  the  class  we  commence 
onr  examination  of  Earl  Dudley's  splendid  display 
of  iron;  which  deserves  almost  as  much  praise  for  its 
arrangement  as  for  its  almost  unparalleled  excellence. 
As  far  as  the  Staffordshire  district  goes,  his  lordship 
■nndonbtedly  stands  at  the  head  of  the  iron  trade,  a 
position  he  owes  to  his  own  enterprise  and  generosity 
in  carrying  on  his  business,  and  to  the  talent  and 
energy* of  Mr.  Richard  Smith,  the  manager  of  his 
mines,  furnaces,  and  forges.  The  specimens  shown 
in  Class  40  by  Lord  Dudley  seem  to  indicate  that 
very  little  alteration  has  taken  place  in  his  famous 
BBB  iron  since  Mr.  Smith  has  retired  into  private 
life,  and  that  his  relatives  and  successors  are  as 
talented  and  energetic  as  he  was.  The  series  begins 
with  specimens  of  the  coal,  limestone,    and   ore. 


found  on  his  lordship's  estates.  These  are  followed 
by  pig  iron  of  excellent  quality,  and  an  infinity  of 
samples  of  wrought  iron  of  every  shape  and  size. 
Some  of  the  homogeneous  bars  give  a  fracture  that 
can  be  compared  with  anything  shown  in  the  class, 
and  the  fibnms  iron  merits  the  same  praise.  A  series 
of  bars  of  fibrous  iron  are  shown  which  were  lately 
tested  by  Messrs.  Cochrane,  Grove,  and  Co.  The 
ordinary  quality  broke  at  a  strain  of  23^  tons  on  the 
square  inch,  while  the  enormous  force  of  3 2^  tons  was 
required  to  break  a  piece  of  the  best,  best,  best,  »x)ld- 
roUed  iron  of  the  same  sectional  area.  Here,  again, 
we  must  bestow  praise  on  the  way  in  which  the  pro- 
ducts ara jhown,  every  sample  being  legibly  described 
in  four  languages. 

Above  the  case  are  a  number  of  round  bars  tied 
cold  into  knots,  twisted  into  spirals,  and  otherwise 
tortured  out  of  their  primitive  shape.  There  has 
been  a  groat  deal  of  talk  about  England  having  been 
beaten  by  variiras  Continental  nations  in  machinery 
and  other  products  for  which  she  was  always  famous. 
Whether  this  be  so  or  not  with  machinery  we  are 
not  called  upon  to  say,  but  we  venture  to  affirm,  after 
a  close  examination  of  all  the  iron  in  the  Exhibition, 
that  there  is  very  little  that  comes  up  to  Lord 
Dudley's  in  quality,  and  that  there  is  none  made 
with  similar  disadvantages  as  to  ore  and  fuel  that 
even  approach  it. 

Lord  Granville  also  shows  a  fine  series  of  speci- 
mens of  coal,  ore,  limestone,  and  pig  and  wrought  iron, 
from  his  lordship's  works  at  Lillenhall.  The  "  black- 
ston3"  and  "battstone"  exhibited  in  the  series 
appear,  as  far  as  one  can  judge  without  an  analysis,  to 
resemble  the  gubbin  ironstone  found  on  E.irl  Dudley's 
estate.  By  the  way,  it  would  Very  much  increase  the 
interest  of  such  displays  if  the  average  composition  of 
the  ores  used  were  appended  to  the  specimens — indeed, 
for  the  chemist,  who  looks  on  things  with  an  analytical 
rather  tlian  a  synthetic4i1  eye,  it  is  a  fine  qua  non. 
The  coke-made  iron  wire  seems  of  excellent  quality; 
it  would,  however,  be  interesting  to  know  what  weight 
a  given  sectional  area  will  support.  While  speaking 
of  wire  we  may  mention  that  a  German  exhibitor  of 
this  article  has  gone  to  the  trouble  and  expense  of 
erecting  two  testing  machines,  so  that  his  wire  may 
be  tried  on  the  spot.  This  is  carrying  matters  rather 
too  far  in  the  direction  of  over-exhibiting  a  product. 

The  Low  moor  Company  also  show  a  fine  series 
of  products.  Some  of  the  iron-bars  cold-twisted 
seem  to  equal  some  of  Lord  Dudley's  in  their  freedom 
from  any  sign  of  fracture. 

The  Bouling  Iron  Company  show  iron  of  ex- 
cellent quality,  also  a  fine  cast-steel  shafts  also  weld- 
less  wheel-tires  and  hoops. 

Messrs.  Moon  and  Manby's  series  of  sections  of 
rolled  iron  are  more  interesting  to  the  engineer  than 
to  the  metallurgist  or  chemist. 

John  Brown  and  Co.,  of  Sheffield,  make  but  a 
poor  show,  at  least  for  a  house  having  such  a  well- 
earned  reputation.  They  exhibit  a  number  of  cast- 
and  wrought-steel  articles,  such  as  axles  and  springs. 
In  the  British  artillery  shed,  however,  in  the  park  i# 
a  noble  specimen  of  a  13-inch  armour-plate  shown 
by  this  firm. 
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CORRESPONDENCE. 

BLACK-BALLING  AT  THE  CHEMICAL  SOCIETY. 

To  lh9  Editor  qf  Thk  Ladobatoky. 
Sib, — In  your  numbet  of  May  18  Prof.  Wanklyn, 
dtifeiiding  the  iate  hlack-ballmg  at  the  Chemical 
Society,  says,  *'l  will  <m1v  add,  in  conclusion,  that  the 
ten  or  twelve  yonng  men  ^t  any  rate,  the  eleven  black- 
bailers)  included  one  who  has  within  the  last  few 
weeks  presided  at  the  Chemical  Society."  I  am 
given  to  understand  that  I  am  the  person  alluded  to. 
If  it  had  been  so,  and  Mr.  Wanklyn  had  taken  the 
trouble  to  ascertain  the  fact,  he  would  still  have  had 
no  right  to  publish  it  without  my  consent.  Sach, 
however,  was  not  the  case.  I  did  not  vote  against 
any  candidate  at  either  of  the  meetings  on  April  18 
and  May  3. 

I  am.  Sir,  your  obedient  servant, 

J.  H.  Gladbtonb. 
17,  Pemhridff4  Squar9»  June  10. 

SIR  B.  C.  BRODIE'S  CHEMICAL  SYMBOLS. 
To  the  Editor  ofTujt  Labokatosy. 
Sib, — ^The  following  passage  occurs  in  SirB.Brodie's 
paper  on  "  The  Calculus  of  Chemical  Operations," 
•Phil.  Trans.,'  part  ii,  1866,  p.  858  :— "Now,  as  no 
symbolic  system  similar  to  the  present  has  yet  been 
deviaed,  and  as  thig  syHem  cannot  he  deduced  from 
amf  exUting  system^  every  symbol  not  only  makes  an 
assertion,  but  expresses  a  discovery  as  to  the  chemical 
properties  of  the  substance  symbolised."  At  the  last 
meeting  of  the  Chemical  Society  Sir  B.  Brodie 
admitted,  however,  that  his  notation  can  be  deduced 
from  the  usual  one ;  and  it  may  not  be  uninteresting 
to  notice  how  very  simply  this  may  be  effected. 

Rules  for  writing  off-hand,  without  the  aid  of  the 

**  Calculus,"  the  New  Symbolic  Notation. 
For  the  elements : 
1®.  Let  "a"  represent  hydrogen. 
3^  Let  the  initial  or  other  letter  in  the  Greek 
name  of  the  element  be  the  characteristic 
in  the  new  symbol. 
3°.  Write  a  little  2  as  index  to  the  characteristic 

letter.* 
4^  When  the  element  can  combine  with  an  odd 
number  of  units  of  hydrogen,  prefix  an 
"  a  "  to  the  symboL 
For  compounds : 
5^  Substitute  for  each  of  the  elementary  symbols 
in  the  old  notation  the  corresponding  new 
Greek  symbol,  and  multiply  its  indices  by 
the  coefficient  of  the  old  symbol. 
6^  Add  the  indices  of  all  like  symbols  together, 
and  then  divide  them  by  2. 
For  example : — In  chlorine  (by  2®  Bule)  x  will  be 
the  characteristic;  write  a  little  (2)  above  the  Xt 
X»  (3°  Rule)  J  and  (4°  Rule)  prefix  "«,"  and  we  thus 
obtain  ax^  ^  ^^^  symbol  of  chlorine. 

*  Except  for  expreHing  tlie  element*  phoephomB  and  arienic, 
the-  indices  are  doubled,  uid  for  mercnry  ana  cadminm  they  are 
balrf  d.  Howerer,  to  symboliM  the  compounda  of  these  lulMtanccs 
the  above  rules  hold  good. 


Vo  express  hydrochloric  acid  in  the  new  notation  : 
Bys'^^le  wehave{^j=«^3 

„  5°  »  a*x'i  and,  after  dividing 

the  indices  by  2,  we  obtain  ax  ^  ^^  symbol  for 
hydrochloric  acid. 

The  chief  points  of  difference  between  this  new 
notation  and  the  one  in  daily  use  are  the  substitution 
of  Qreek  for  Roman  letters,  and  the  implied  assump- 
tion that  one  litre  of  hydrochloric  acid  contains  one 
litre  of  hydrogen.  We  were  told  that  one  great 
merit  of  the  new  system  consisted  in  its  rigid 
adherance  to  facts,  of  which  the  above  may  be  cited 
as  an  example. 

I  am,  Sir,  year  obedient  servant, 

R.  R.  P.  Datbt. 

ITar  Office,  PaU  Mall. 

FARIA. 

We  are  (riven  to  understand,  on  good  authoriiv,  that  Dr.  Lyon 
Pla^rfair  will  probably  bo  selected  to  represent  the  University  of 
Edinburgh  in  Fnrli.iment,  provided  the  Scotch  Berorm  Bill  passes. 
Amongst  the  candidates  for  the  representation  of  the  London 
University  Professor  W.  A.  Miller  and  Sir  John  Lubbock  an 
mentioned. 

The  following  letter  is  printed  in  the  columns  of  the  '  Lancet  :*~ 
"  Sir,— Permit  me  to  call  your  attention  to  an  advertisement  vhich 
appeared  in  the  'Philosophical  Magazine'  for  April,  respecting 
which  some  explanation  seems  desirable.  It  is  headed, '  University 
College:  June  Matriculation  Examination  of  the  University  of 
liondun;'  and  announces  a  course  of  Cliemistry  by  Profesaor 
A^'illiamson,  F.ILS.,  assisted  by  Mr.  C.  H.  GiU,  F.C.S.,— the  couzae 
to  consist  of  about  twenty  lessons  in  Practical  Chemistiy,  and  as 
many  oral  lessons.  The  fee  is  mentioned.  A  reference  to  the 
Calendar  shows  that  Professor  Williamson  is  the  gentleman  who 
will  examine  in  Cliemistrv  at  the  June  mntricnlation  of  tlie 
University  of  London.  Were  I  about  to  matricuhite,  I  should 
cerUtnly  enter  the  Professor's  clais,  and  shotild  be  diposed  indeed 
to  thiuk  that  anyone  who  did  not  avail  himself  of  this  convenient 
arrangement  deseired  ngection.  But  Uiis  is  fnm  the  student's 
point  of  view,  which  is  somewhat  prejudiced.  The  Senate  of  the 
University  is  probably  not  aware  that  intending  candidntes  for 
matriculation  from  all  sides  are  thus  invited  to  enter  the  class  of 
their  future  examiner.  Or  is  this  a  plan  by  which  it  is  sought  to 
mitigate  the  well-known  severity  of  the  University  examinations  F 
—I  am,  sir,  your  very  obedient  servant,  Inquihxk."  There  can 
be  little  doubt  that  "Inquirer"  is  a  public  teacher  of  chemistrv. 


CORRESPONDENCE  ANSIFERED, 

A.  Basntaf,  juur.  There  are  many  misprints  in  Dt  Williamson's 
'  Chemistry  for  Students,'  but  you  may  depend  upon  the  correct- 
ness  of  the  calculntions  given  in  the  worlc.  Your  own  calculations 
arc  based  upon  an  absiu^  misconception  of  the  rehition  of  the 
cubic  centimetre  to  the  cubic  decimetre. 


Editorial  commum'cations  should  be  addressed  to  "  The  Editor," 
4,  ^'orman  Terrace,  Stockwdl,  S.;  and  all  letters  rekting  to 
business  to  the  Publisher,  James  Firth,  4XA,  Cannon  Street,  £.C. 


MEETINGS   FOR  THE   FORTHCOMING   WEEK. 

June. 
Jteduesday,  19.  Meteorological  Sodetv.    8  pm. 

Geological  Society.    8  p.m. 
Thuriday,    20.  Boyai  Society..    8.30  p.m. 
Chemical  Society.    8  p.m. 
Mr.  Pcrkin,0»  IkeDerivalivet  o/ffydride  o/Sttlieyl. 
Dr.  Fhipson,  On  Analyne  of  BUiarv  Conerc 
^  iiou.    DT.G\tui9taDe,OnFifrcphosfkorieAnd. 
Fridetg,        %i.  Boyal  Institution.    8  p.m.  t 

(Extra  Evening  Meeting).  "T I P^ 

Vrxaewtar  Tyndali,  On  Sotiie  Effeeti  of  &tHorons 
JlhralioH. 
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PATENT  PLUMBAGO  CRUCIBLE  COMPANY, 

SOLE  MANUPAOTUEEES  UNDEB  MORGAN'S  PATENT, 

BATTEBSEA   WORKS,    LONDOy,    S.W. 

These  Oructblee  (Mobgan'b  Patent)  were  ihe  only  ones  to  wMch  Prite  MedaU  were  awarded 
in  London,  1S62;  Dublin,  1865;  New  Zealand,  1865;  and  Oporto,  1865. 

I,  French,  and  other 


The;  hare  b^en  in  use  for  many  yean  in  Uie  EngUah,  Colonial,  French,  and  other  Foreign  Minta ;  the  Enj 
Anena^;  and  have  hecn  adopted  by  most  of  the  large  Engineers,  Founders,  and  Beflners  at  Home  and  Abroad. 

The  eapabilHiea  iohieh  have  now  far  more  than  tvselve  yeara  diatinguiehed  theee  Orueihles  are  the  following ; 

Their  quality  is  nniform.  Tliey  withstand  the  greatest  heat  vithont  danger.  Their  arerage  durability  for  Oold,  Silver,  Cof;per, 
and  other  wdiiiary  metals  is  forty  to  fifty  i^urin^,  in  some  cases  reaching  one  hundred.  Tliey  n^Ter  crack,  and  heat  more  rapidly 
than  any  other  kind.  One  anneolinK  only  is  reouired.  Change  of  temperature  has  no  effect.  They  can  when  hot  from  the  furnace  be 
dipped  m  cold  water  with  safetv.  iTie  saving  of  labour  and  metul  is  very  ereat.  In  Steel  Melting  the  saving  of  Fuel  has  been  demon- 
strated to  amount  to  a  ton  ana  a  Iialf  to  every  Ton  of  Steel  fused.  For  Zine  they  hist  longer  than  iron  pots,  and  save  the  great  loss 
which  arises  from  mixture  witli  iron.  Those  for  MaUeable  Catt  Iron  show  an  average  working  of  seven  days,  doing  each  day  nearly 
double  the  work  of  any  other  Crucible. 

Ab  these  Crucibles  last  modi  longer  than  any  others,  it  follows  that  the  saving  of  metal  must  be  great,  becanse  to  each  worn 
Crucible  a  qunntifrf  of  metal  adheres.  In  fitet,  comparing  these  with  other  CrueibUM,  the  ioving  of  metMtaxifiiel  alone  is  more  than 
eqmvalent  to  their  cost, 
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This  Journal,  commenced  on  the  6th  of  April,  1867, 
is  addressed  to  cnltiTators  and  students  of  experimental 
science,  and  has  already  become  an  important  medium 
of  intercommunication  for  chemists,  physicists,  phar-  - 
maoentists,  manufacturers,  and  scientific  readers  gene- 
rally, in  the  United  Kingdom  and  the  principal  in* 
tellectual  centres  of  Europe  and  America.  Original 
communications  from  men  of  high  standing  form  the 
staple  contents  of  Thx  Labosatoby,  and  the  Editorial 
Articles,  Reports  of  Lectures  and  Meetings,  Reviews, 
Foreign  Correspondence,  Abstracts  of  Foreign  Scien- 
tific Papers,  and  all  other  contributions  which  appear 
in  its  pages,  are  specially  written  for  the  Journal  by 
a  carefully  selected  staff,  whose  aim  it  is  to  impart 
accurate  information  in  clear  and  precise  language. 
Thb  Labobatoby  is  anindepcndent  organ  of  opinion, 
and  has  already  attracted  attention  by  it«  fearless  re- 
marks on  abases  which  afibct  the  class  to  which  it 
immediately  appeals.  Thb  Labobatoby  is  tasteAilIy 
got  up  and  printed  on  good  paper,  of  a  convenient 
size  for  preservation  in  bound  volumes.  Its  articles 
are  frequently  illustrated  by  wood  engravings  of  a 
high  degree  of  excellence.  In  fine,  no  pains  are  spared 
to  render  the  Journal  worthy  the  support  of  all  those 
who  are  interested  in  Experimental  Science.  Though 
only  ten  numbers  of  Thb  Labobatoby  have  as 
yet  appeared,  many  well-known  names  may  be 
mentioned  in  ooi^unction  with  its  articles,  as  will 
be  seen  by  the  following  list  of  the  principal  con- 
tributors : 

A.  Matthiessen,  Ph.D.,  F.R.S.,  Leotnrer  on  Chemistry 
at  St.  HarVs  Hospital. 

W.  H.  Perkin,  P.R.S. 

Maxwell  Simpson,  M.D..  F.R.S. 

Henry  Watts,  B.A.,  F.B.S.,  Editor  of  the  new  '  Diet 
of  ChemistiT,'  &c. 

C.  Greville  Williams,  F.R.S. 

E.  J.  Mills,  D.Sc. 

G.  C.  Foster,  BJL,  PM>fe8sor  of  Experimental  Physics, 
Univ.  Coll.,  London. 

jMichael  Foster,  M.D.,  Professor  of  Chemical  Physio- 
logy* Univ.  Coll.,  London. 

J.  A.  Wanklyn,  Professor  of  Chemistry  at  the  London 
Institution. 

William  Dittmar,  Principal  Assistant  in  the  Labora- 
tory of  the  University  of  Edinburgh. 

Herbert  McLeod,  Chemical  Delegate  to  the  Pa^^ 
Exhibition.  "  O 
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C,  W.  QaiBj  F.C.S.,  Superintendent  of  the  Chemical 

ClaBMB  of  the  Exhibition  of  1 86a. 
C.  K.  C.  Tichborne,  Chemigt  to  Apothecviea*  Hall  of 

Ireland.  _  ^  ^ 

F.  S.  Barff.  M.A.  Cantah.,  F.C.S. 
E.  T.  Chapman,  F.C.S. 
H.  N.  Draper,  F.C.S. 
J.  FergasoD,  M.A. 

C.  Hockin,  M.A.,  Fellow  of  St  John's  College,  Cam- 
bridge. 
C.  Lauth,  Paris. 
A.  Oppenheim,  PIlD.,  Paris. 

To  the  above  list  may  be  added  the  names  of  some  of 
the  eminent  writers  whose  articles  will  shortly  appear  : 
A.  Keknl^  Ph.D.,  University  of  Ghent 
Father  Seochi,  Director  of  the  Observatory  at  Borne. 
A.  Naqnet,  Paris. 
Georges  Salet,  Paris. 
Bobert    Galloway.    F.C.S.,   Professor    of    Practical 

Chemistry,  Museum  of  Irish  Industry. 
Thomas  Bichardson,  Ph.D.,  Lecturer  in  Chemistry, 

University  of  Durham. 
W.  M.  Watts,  D.Sc.,  Principal  Assistant  in  the  Uni- 
versity Laboratory,  Glasgow. 
A.  F.  Marreco,  F.C.S. 
Bev.  J.  H.  Jellett,  M.A. 
H.  B,  Brady,  F.L.S.,  F.C.S. 
Emerson  Beynolds,  M.D. 

Among  the  more  important  original  contributions 
which  have  already  appeared  in  this  Journal  may  be 
cited—On  Allojfs,  by  Dr.  A.  Matthiessen  and  Mr. 
C.  Hockin;  On  Specific  Gravity ,  by  the  same;  On 
iMOmerum,  by  Dr.  Mills;  On  the  Hydridea  of  Benxo- 
Bolicyle  and  Diealicyle,  by  Mr.  Perkin ;  On  the  Higher 
Somoloyues  of  ChinoUne,  by  Mr.  Greville  Williams; 
On  the  Formation  of  JH-ioiaeetone,  by  Dr.  Maxwell 
Simpson;  On  SiUcioue  Painting,  by  Mr.  Barff;  On 
Limited  Oxidation,  by  Mr.  E.  T.  Chapman ;  Geber,  an 
Historical  Study.    ' 

Among  the  principal  Editorial  Articles  are  the 
following  :—!r*Vu2ar  Letters  s  Proposed  Amendment 
of  the  Pharmacy  Act;  The  British  Museum  Heading 
Boom;  International  Banquet  at  Paris;  Glyptic 
Formula  /  The  Wages  of  Science  ;  Position  of  the 
AnaJytical  Chemist;  A  Chemical  Diploma;  Hall  of 
Arts  and  Sciences  s  Industrial  Education  i  Certificated 
Teachers  in  Science^^Useful  Knowledge. 

Critical  Beviews  of  the  following  important  books 
have  appeared: — Noad*s  Text-Book  of  Electricity: 
KUhne^s  Physiological  Chemistry;  British  Pharma- 
copcsia  ;  Bloxam*s  Chemistry ;  Brands* s  Dictionary 
of  Arts  and  Seienees.  Numerous  minor  works  have 
been  noticed. 

Full  reports  of  Dr.  Frankland's  Lectures  on  Coal 
Gas  and  on  The  Water  Supply  of  the  Metropolis 
have  been  given. 

The  regular  features  of  the  Journal  comprise  prac- 
t'crtl  Laboratory  Notes,  copious  Abstracts  of  Foreign 
S-ientific  Papers;  Correspondence  from  Paris,  giving 
the  proceedings  of  the  Academy  of  Sciences  and 
other  learned  bodies;  Special  Beports  on  the  Paris 
Universal  Exhibition ;  Original  Beports  of  the  Pro- 
ceedings of  the  Chemical,  Boyal,  and  other  Societies ; 
and  Announcements  of  forthcoming  Meetings. 


TERMS    OF    SUBSCRIPTION. 

Ths  Labobatoxt  will  be  regnlarlr  fonrarded  direet  from  the 
Office  to  any  addreu  vithin  the  unitea  Kingdom  at  the  foUowing 
rates,  payable  in  advance : 

Qaaiter......  78.   I   Half-year Mi.   1  Tear. s6s. 

Including  Postage. 


ADVERTISEMENTS. 
The  Charges  for  Advertising  in  The  LABOXAToaT  are  as  under 

Six  Lines  and  under cs.   I   OneColomn £a  is 

Every  Additional  Line  ......  6d.   |   One  Page ^ £4  4a. 


A  rednctbn  of  10  per  cent  upon  Thirteen,  and  10  per  cent,  apon 
^enty-iix  Insertions. 

Advertiaementi  intended  for  the  number  of  the  enrrent  week 
most  reach  the  office  not  later  than  4  p.m.  on  Thursday. 

Poat-Offloe  Ordera'to  be  made  payable  to  the  Pablisher,  Jambs 
FiaTU,  at  the  Cannon  Street  Office. 

Back  Numbers  can  yet  be  obtained. 

INSTRUCTION  IN  PRACTICAL  CHEBHSTRY, 
and  Evening  Classes  for  the  Study  of  Chemiitry,  Botany, 
Materia  Medica,  kc. 

TO  PHABMACEUTICAL  AND  OTHE&  STUDENTS. 

Mr.  1.  C.  Braithwaite,  for  thirteen  years  Principal  Instructor  in 
the  lAboratoriea  of  the  Pharmaceutical  Society  of  Great  Britain, 
and  Demonstrator  of  Practical  Pharmacy,  Pharmaceutical  Latin, 
&c.,  wishes  to  inform  his  old  Papils  and  others  that  he  continues 
to  devote  his  whole  attention  to  Education. 

Mr.  Broithwaite's  Laboratory  is  now  open  daily  (Saturdays 
excepted)  at  10  a.m.  for  Instruction  in  Practical  Chemistry  as 
applied  to  Pharmacy,  Medicine,  Analysis,  fce.  Pupils  can  enter 
at  any  period.    Terms  moderate. 

The  Chemical  and  Toxioological  Class  meets  as  usual  eroy 
Monday  and  lliursday  Evening,  at  8  p.m. 

The  Latin  Class  for  the  reading  <tf  the  Pharmacoperia,  Phy- 
sicians' Prescriptions,  fco.,  every  Tuesday  and  Friday  Evening; 
at  8  p.m. 

The  Botanical  and  Materia  Medica  Class,  eveij  Wednesday  and 
Saturday;  Evening,  at  8  p.m.  The  usual  Excursions  for  the  Study 
of  Practical  Botany  commenced  on  Saturday,  May  4th,  at  10 
a.m.,  and  will  be  continued  until  further  notice. 

Fees  to  either  of  ike  atcve  Claun,  Half  a  Guinea  per  Ifoath, 
payable  in  aieanee.    Pupils  can  enter  at  any  period. 

Gentlemen  privately  prepared  tm  the  Bram^^fiti^i  of  the 
Pliarmaceutical  Society,  sc. 

Letters  of  inquiry  should  be  accompanied  with  a  stamped 
envelope. 

Address-54.  KENTISH  TOWN  ROAD,  N.W. 

Jfr.  Braitkwaite  receives  a  few  Pupils  to  hoard  in  kis  house. 


M 


P&ACnCAL  CHEMISTET. 
Laboratory,  60,  Gower  Street,  Bedford  Square,  W.C. 
R.  HENRY  MATTHEWS,  F.C.S.,  is  prepared 


to  give  Instruction  in  all  Branches  of  Practical  chemistry . 

The  Laboratory  is  open  daily,  except  Saturday,  from  Ten  to  Fivu 
o'clock;  on  Saturday  from  Ten  to  One  o'clock. 

Mr.  Matthews  is  also  prepared  to  undertake  Analyses  of  trtry 
description. 


For    particulars    and    Prospectuses,  apply  to  Mr.  Huntr 
Iatthkws      '    '•      "'*- — " —    '-    "  «^- ^     *»  —    - 

Square,  WJ 


Mattbxws,   at    the   Laboratory,   60,   Gower   Street,    Bedford 
T.C. 
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PermangaTiatfls  of  Potash,  Soda,  and  other  Bases. 

PRIZE  MEDAL,  Class  II,  Section  A,  International  Exhibition,  iMz, 

H.    B.   CONDY, 

BATTERSEA, 
For  the  Manufacture  of  Manganatei  and  Permanganates  on  the  large  scale. 

These  powerful  Oxidising  Seta  supplied  of  every  required  degree  of  parity,  and  in  any 
quantity. 


CHEMICAL   WORKS,    BATTERSEA,    LONDON. 


THE  SnJCATED  CABBON  FILTEBS 

Are  now  used  in  preference  to  all  others  by  the  Admiralty,  the 

authorities  of  the  General  Post  Office,  the  London  Hospital,  the 

Coun^  Prison,  Swansea,  and  in  Public  and  Private  Establishments 

in  all  parts  of  the  world. 

MAIN    SEEVICE    FILTERS   ADAPTED    TO   BREWERIES, 

DYE-WORKS,    DISTILLERIES,    SODA-WATER 

MANUFACTORIES,  &c. 

Price  Lists  and  every  information  on  application  to 

THE   8ILICATED    CABBOK    FILTER    COMPAHT, 

CHURCH  ROAD,  BATTERSEA,  S.W. 

THAMES    WATER 

RENDERED    PERFECTLY    SWEET    AND    DRINKABLE 
By  using  the 

SIUCATED  CAEBON  FILTERS. 


PURE  WATER  versiu  CHOLERA. 


Some  very  foul  Thames  Water,  lately  taken  from  the  river  at 

high  water,  on  being  passed  once  through  one  of  these  Filters, 

lostall  traces  of  organic  matter,  and  became  perfectly  wholesome 

and  drinkable. 

Prices  from  u.  6d.  to  £i8  i8s. 


THE    SniCATED    CABBOK    FHiTEB    C0MPAK7, 
CHURCH  ROAD.  BATTERSEA,  S.W. 

NO   WATER   SHOULD    BE    USED    FOR   DRINKING    OR 

COOKING   WITHOUT   BEING  FILTERED, 
And  no  House  can  be  completely  furnished  without  one  of  the 

SILICATED    CASBON   FILTEBS, 

Which  are  now  recognised  by  the  Medical  Profession  as  the 

only  Fillers  which  can  be  relied  on  for  removing  the  organic 

matter  from  Water,  and  for  rendering  it  pure  and  wholesome. 


Manufactured  in  great  variety  by 

THE   SILICATED    CABBON    FILTEB    COHPANT, 

CHURCH  ROAD,  BATTERSEA,  S.W. 

ALL    LONDON    WATER, 

WHETHER  DRAWN  FROM  A  WELL  OR  SUPPLIED  BY  A 
COMPANY,  IS  MORE  OR  LESS  IMPURE. 

The  only  practicable  way  of  purifying  Water,  and  thus  avoiding 
disease,  is  to  filter  it  through  a  substance  which  will  entirely 
remove  organic  impurities.    This  is  effectually  done  by  the  Filters 

manufactured  by 

THE    SILICATED    CABBOK    FILTEB    COHFAHT, 

CHURCH  ROAD,  BATTERSEA,  S.W. 


The  REGISTRAR-GENERAL,  in  his  Report  for  August,  1866, 

says  that  in  twenty-one  districts  of  London  where  the  water  was 

notoriously  bad,  the  mortality  was  thirty  to  forty  fold  higktr  than 

in  others  whicn  were  better  supphed. 

TPE  SILICATED  CARBON  FILTER 

Removes  all  Impurities  frx)m  the  foulest  Water,  and  renders  it 
fresh,  sweet,  and  wholesome. 


Price  Lists  on  application  to 

THE    SILICATED    CABBOK    FILTEB    COMFAKY, 

CHURCH  ROAD,  BATTERSEA,  S.W. 


LEAD    CISTERNS   OR   PIPES 

SHOULD  NEVER  BE  USED  FOR  DRINKING-WATER: 

But  where  these  cannot  be  avoided,  the  water  should  be  filtered 

SILICATED    CARBON    FILTER, 

Which  entirely  removes  all  traces  of  dissolved  Lead  from  the 
Water,  and  renders  it  pure  and  wholesome. 

Manufactured  in  great  variety,  and  at  prices  from  is.  6d.  to 
£18  iSs.,  by 

THE    SILICATED    CABBOK    FIL1!EB    COHPAKT, 

CHURCH  ROAD,  BATTERSEA,  S.W. 


CAUTION. 


TRADE    MARKS'    ACT. 


Users  of  Crucibles  are  cautioned  against  IMITATIONS  of  tht 
PATENT  PLUMBAGO  CRUCIBLES, 

Manufactured  under  MORGAN'S   PATENT;  none  arc  genuine 
unless  stamped  in  full, 

MORGAN'S     PATENT, 

TItE  PATENT 

PLUMBAGO  CBUCIBLE  'C0X9i^^ 

BATTERSEA  WORKS,  LONDON. 
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PURE    WATER. 


FILTER  FOR  THE  DRAWING  ROOM. 

FILTER  FOR  THE  DINING  ROOM. 

FILTER  FOR  THE  LIBRARY. 

FILTER  FOR  THE  HALL. 

FILTER    FOR    THE    BEDROOM. 

FILTER  FOR  THE  KITCHEN. 


Illustrated  and  Priced  Lists  on  application  to  the 
SILICATED   CARBON  FILTER  COMPANY, 

Works — Church  Road,  Battersea,  London,  S.W. 


MAY    &    BAKER, 

MANUFACTURINa    CHEMISTS3 

BATTERSEA,    LONDON. 

PBIZE   MEDALS,    LONDON   AND    PARIS.     - 

•MANUFACTURERS  OP  CHEMICALS  OF  THE  PUREST  QUALITY. 


Particular  attention  is  drawn  to  the  following  Preparations : 


Acid,  Acetic  Glacial,  Solid 
„    Benzoic 
»   Oallio 

„    Nitnc 

,.   Pyrogallio 

iEther,  Acetic 
„      Chloric 
„      Sulph.  Rect.  750 
„       Waahed 
„       Methyl. 
„      Sul.Meth.,wfthed 
Ammonia,  Liquid  -880 
Antimony,  Oxyauiphuret 
Biamuth,  White  (Triinit.) 
„      Carbonate 


Calomel 
Camphor  (Refined) 

Cheltenham  Salt 
Collodion 

„       Iodized 
Corrosive  Snhlimate 

Esaence  of  Apple 
Apricot 
Cherry 
Cognac 
Curranti 
Gin 
Grape 
Peach 
Pear 


Eiteuce  of  Pineapple 
„         Ripstoii  Pippin 
„         Baspbcrry 
„         Strawberry 

Hartshorn,  VolHtile  &)1. 

Lime,  Chlorinat.  Solut. 

Magnesia,  Calcined  Pond. 
„         Carbonate  Pond. 
„         Bicarb.  Solution 

Mercury,  Ammoniated 
M        Bichloride 
»        Chloiide 

„  White  Chalk 

Oxide,  lied 

„  Subfulphate 


Merctuial  Ointment 

PiU 
Oa  of  -fither 
Potassium,  Cyanide       

Precipitate,  Bed  ft  White 

Soda,  Chlorinat.  Solut. 
Spirit.  Ammonia  Aromatic 

»  „  Kitre  -850 

Sulphur,  Precipitated 
Tripoli 
Vermilion 
Zinc,  Acetate 

„    Chloride  Sdntkm 

„    Oxide 

„    Sulphate,  Pore 


The  above  and  all  other  ChemicaU  supplied  at  the  lotcett  current  rates,  and  qf  the  greatest  purity, 

,  Google 


--■^ized  by ' 


MAT  &  BAKER,  Battersea,  London,  S.W. 
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PARIS  UNIVERSAL    EXHIBITION. 

THE     BRITISH     COLONIES. 

BY  C.  W.  gVIN,  F.C.S., 

SupeiinimuUiU  of  the  Ckemeal  CUu$«b  of  tk$  International 

Sxhihition  of  i86x. 

QrxEKSLAMD.— Small  digplay  of minenilfl.  South  Aubtealta.— 
Copper,  lead,  bismuth,  anu  silver  ores.  New  Soum  Wales. 
— Gold  display  of  the  Exhibition  Commissioii— Collection  illus* 
irating  the  g^ogT  of  the  gold-fields—Collection  illustrating 
the  geology  of  the  ooal-measures^Coal— Kerosene  shale — 
Native  alum— Chemical  products.  Natai,.— Coal,  ores,  and 
other  mineral  productions. 

PasiB;  July  I. 

On  the  present  occasion  Qaeensland,  the  youngest 
of  our  colonial  possessions  in' Australia,  seems  to  have 
confined  her  attention  principally  to  showing  her 
capahilities  for  growing  cotton,  wool,  tohacco,  and 
other  agricultural  produce.  A  few  specimens  of  gold 
and  gold  quartz  are  shown  along  with  a  necklace  of 
stones  called  Australian  diamonds.  They  are,  of 
course,  only  pieces  of  quartz  or,  possihly,  white  topazes, 
and  should  not  have  received  the  name  hestowed 
upon  them,  more  especially  as  trae  diamonds  are 
found  in  Australia.  They  are  accompanied  hy  a  few 
pearls,  which  do  not  call  for  any  praise.  A  few 
specimens  of  copper  ores — blue  and  green  carbonates 
principally — ^from  the  Peak  Downs  district  are  ex- 
hibited. The  pihce  de  renatance  of  the  mineral  col- 
lection is  undoubtedly  a  magnificent  piece  of  malachite 
from  the  Peak  Downs  Copper  Mines.  Two  samples 
of  coal,  of  good  quality,  are  also  shown.  A  few 
marbles  and  building  stones  complete  the  display. 
Amongst  the  latter  two  specimens  of  porphyry  occur, 
one  white  and  one  pink,  which  are  apparently  of 
excellent  quality. 

Up  to  the  present  time  Queensland  appears  almost 
entirely  to  have  devoted  her  energies  to  agricultural 
pursuits,  but  she  must  not  forget  that  rich  veins 
of  copper  ore  exist  all  through  the  Peak  Downs 
country,  and  that  the  success  already  met  with  by 
the  Peak  Downs  Company  indicates  the  existence 
of  copper  ore  of  the  finest  quality,  and  in  quantities 
that  should  stimulate  capitalists  to  subject  this  dis- 
trict to  a  more  searching  examination  than  it  has 
hitherto  received.  There  seems  reason  to  hope,  also, 
from  the  geological  structure  of  the  country,  that 
coal  exists  in  different  parts  in  large  quantities.  The 
banks  of  the  rivers  Bremer  and  Brisbane  are  rich  in 
coal,  and  the  mines  of  Messrs.  Campbell  and  Co.,  of 
Redbank,  have  been  worked  for  many  years  past  with 
great  success.  In  ftiture  years,  when  Queensland 
begins  to  spin  and  weave  the  splendid  cotton  she 
is  now  growing,  she  will  want  all  the  coal  that  she 
can  get,  and  it  will  be  fortunate  for  her  if  she 
can  find  it  at  the  doors  of  her  own  factories,  in- 
stead  of  having  to  rely  on  her  neighbours  for  her 
supplies. 

South  Australia  shows  many  fine  specimens  of 
iron,  copper,  and  lead  ores,  but  they  are  mostly 
thrown  together  in  the  most  disorderly  manner,  and 
are  generally  without  labels  or  descriptions  of  any 


kind.  To  j  adge  from  the  number  of  specimens  shown, 
the  miningindustry  of  South  Australia  seems  to  be  once 
more  in  a  comparatively  flourishiog  condition.  The 
enormous  success  of  the  Burra  Burra  Mines  when  first 
they  were  discovered  led  to  the  formation  of  numerous 
companies  whose  names  are  now  forgotten,  although 
their  deeds,  no  doubt,  live  in  the  memories  of  their 
unfortunate  victims.  In  some  instances  the  mines 
were  abandoned,  in  others  the  works  were  merely 
discontinued  for  a  time.  .  Gradually  things  were 
beginning  to  right  themselves,  when  the  discovery  of 
gold-fiel(k  in  the  neighbouring  colonies  led  to  the 
indiscriminate  abandonment  of  all  mining  operations, 
with  the  exception  of  those  carried  on  at  Burra 
Burra  and  Eapunda. 

The  Wheal  Coglyn  Mining  Company  show 
three  large  blocks  of  silver  lead  ore,  which  is  said  to 
be  of  considerable  value,  but,  in  the  absence  of  any 
analysis,  of  course  we  can  say  nothing. 

The  Talisker  Company  are  the  only  other  ex- 
hibitors of  lead  ores.  They  have  taken  more  pains 
with  their  exhibition  than  their  companions,  giving 
in  most  cases  the  richness  of  the  ore  in  lead,  silver, 
and  gold.  One  specimen  of  argentiferous  galena 
yields  85  per  cent,  of  metalfic  lead,  and  59  oz.  of 
silver,  and  i  oz.  i  dwt.  16  gr.  of  gold,  to  the  ton. 
They  also  show  the  ore  in  different  stages  of  pre- 
paration ;  an  ingot  of  silver  lead  assaying  74  oz.  of 
silver  to  the  ton  j  white  arsenic,  mispickel,  a  peculiar 
mundic  containing  gold,  silver,  lead,  iron,  and 
arsenic;  and  various  other  specimens  of  a  similar 
character.  The  most  abundant  mineral  production 
of  South  Australia  is  unquestionably  copper  ore, 
which  occurs  in  all  its  varieti^.  The  Mo  out  a 
Mining  Company  show  some  beautiful  specimens  of 
native  copper,  also  samples  of  the  yellow,  purple,  and 
horseflesh  ores,  the  grey  sulphide,  the  red  and  black 
oxides,  and  the  oxychloride.  The  Moonta  Mines 
are  situated  at  a  short  distance  from  the  coast  in 
Yorke's  Peninsula.  They  have  been  comparatively 
recently  opened  and  are  of  immense  promise.  The 
average  richness  of  the  ore  is  high,  most  of  it  realising 
30  per  cent.,  and  very  little  falling  below  20  per  cent. 
Near  the  surface  the  ore  is  chiefly  green  carbonate 
mixed  with  clay;  but  at  seven  or  eight  fathoms  it 
changes  to  purple  and  yellow  ore,  interspersed  with 
large  lumps  of  metallic  copper,  many  of  them  weighing 
several  pounds.  The  first  discovery  of  these  rich 
deposits  was  in  1861,  since  which  everything  that 
capital  and  energy  could  do  has  been  done  to  render 
them  productive.  The  Moonta  Mines  may  be  looked 
on  as  one  of  the  great  mining  successes  of  this  part 
of  the  colony.  The  Wallaroo  Mines  show  similar 
products.  They  also  exhibit  the  clay  slate  of  the 
country  in  which  the  mines  are  worked,  and  four  pho- 
tographic views  of  the  works.  One  of  the  specimens 
shown,  consisting  of  g^ey  and  red  ore  mixed  with 
native  copper,  is  extremely  rich.  The  Wallaroo  Mines 
have  been  so  singularly  productive  since  first  they 
were  commenced,  some  seven  or  eight  years  since,  as 
to  have  completely  changed  the  face  of  the  district. 
Two  rapidly  rising  towns,  with  a  population  of  5000 
souls,  all  as  busy  as  bees,  i-now  exist  where  a  shorty 
time  since  there  was  nothing  but  a  solitary  sheep- 
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station.  One  of  the  most  singular  characteristics  of 
the  country  is  the  utter  ahsence  of  fresh  water.  All 
along  the  road  to  Wallaroo  (ahout  thirty  miles),  and 
for  many  miles  on  each  side  of  it,  there  is  no  fresh 
water.  The  expedient  hit  upon  to  overcome  this  evil 
was  distillation,  and,  perhaps  for  the  first  time  in  the 
history  of  the  world,  there  was  a  population  of  some 
thousands,  with  all  their  horses,  cattle,  sheep,  etc., 
drinking  aqua  detHllata.  As  the  huilding  of  houses 
has  progressed  rain-water  tanks  have  been  constructed, 
and  the  heavens  have  become  the  principal  source  of 
the  water-supply  of  Wallaroo. 

The  Wallaroo  Smelting  Works  show  some  good 
specimens  of  coarse  and  refined  copper,  also  raw 
Bulphur  from  the  culvert  of  the  roasting  kiln,  and 
■ome  specimens  of  plumbago,  full  of  iron  and  of  very 
bad  quality.  The  Company  also  exhibit  a  model  of 
Captain  Hughes's  roasting  kiln,  which  merits  a  close 
examination. 

The  Yelta  Company  and  the  Spring  Creek 
Company  also  show  yellow,  grey,  and  black  ores. 
It  is  singular  that  neither  the  Burra  Burra  nor  the 
Kapunda  Companies  make  any  sign. 

There  is  a  very  fine  collective  exhibition  of  cabinet 
specimens  of  copper  minerals  from  various  mines  in 
this  locality  shown  by  the  Hon.  H.  Angus,  Mr.  A. 
Engelhart,  and  Mrs.  Thomas.  They  consist  prin- 
cipally of  magnificent  specimens  of  crystallised  green 
and  blue  carbonate,  red  olide,  native  copper,  and 
malachite.  There  are  also  several  specimens  classed 
under  the  head  of  "green  carbonate,"  which  resemble 
the  Cornwall  minerals  lately  described  by  Professor 
Church,  Mr.  Maskelyne,  and  others.  Some  of  the 
specimens  of  ruby  ore  are  exceedingly  fine. 

The  Murninnie  Bismuth  and  Copper  Smelt- 
ipg  Company  show  specimens  of  ^ne  copper  and 
two  Ingots  of  bismuth.  The  catalogue  states  that 
they  also  show  the  cupreous  bismuth  ore  from  which 
the  metals  are  extracted,  but  it  must  have  been  lost 
during  the  transit,  or  otherwise  mislaid,  as  it  is 
nowhere  to  be  found.  It  is  sud  to  contain  from  5  to 
32  per  cent,  of  bismuth,  and  from  10  to  20  per  cent, 
of  copper.  It  would  have  been  interesting  to  have 
known  in  what  state  the  bismuth  exists  in  the  ore, 
and  the  process  adopted  for  its  extraction.  A  copper 
ore  containing  so  large  an  amount  of  bismuth  is,  we 
believe,  as  yet  unknown  in  any  other  part  of  the 
world. 

The  Worthing  Company  also  show  ores.  The 
untidy  way  in  which  most  of  the  specimens  are  shown, 
and  the  g^eral  absence  of  any  numbers  by  which 
they  can  be  identified  with  the  names  in  the  cata- 
logue, are  great  drawbacks  to  what  would  otherwise 
have  been  a  most  interesting  display.  When  will 
exhibitors  condescend  to  study  the  rudiments  of  the 
art  of  exhibiting  ? 

On  visiting  New  South  Wales  we  experience 
the  same  feelings  of  annoyance  and  disappointment 
that  we  have  had  so  frequently  to  express  during 
onr  journey  through  the  minerals  of  dreat  Britain 
and  her  colonies,  relieved,  however,  in  some  measure, 
by  those  collections  which  are  exhibited  as  they 
should  be.  We  allude  to  the  specimens  of  gold 
shown  by  the  Exhibition  Commissioners  (for 


which  they  have  deservedly  received  the  gold  medal)* 
the  collection  showing  the  various  deposits  met  with 
in  gold  mining,  prepared  by  Lieutenant-Colonel 
Ward,  of  the  Royal  Mint,  Sydney,  and  exhibited  by 
Sir  Daniel  Cooper,  and  the  collection  of  rocks 
illustrating  the  geology  of  the  New  South  Wales  coal 
strata  shown  by  Mr.  W.  Keene.  Beyond  these  we 
have  but  little  that  is  exhibited  even  decently.  The 
same  lumps  of  ore,  unnamed,  unnumbered,  and  nn- 
described,  thrown  into  rough  boxes  or  on  to  shelves, 
more,  apparently,  for  the  purpose  of  collecting  dust 
than  for  any  other  reason,  meet  the  eye  everywhere ; 
the  same  absence  of  interesting  objecte  mentioned  in 
the  catalogue  is  observable  here  as  elsewhere,  and 
after  searching  in  vain  for  specimens  that  only  exist 
in  print  the  visitor  is  compelled  to  close  his  note- 
book and  give  up  his  search.  New  South  Wales  is 
rich  in  minerals  of  all  kinds.  Gold,  silver,  copper, 
iron,  lead,  and  tin,  are  scattered  over  the  face  of  the 
country,  but  very  little  capital  has  «yet  been  applied 
to  the  working  of  these  v^uable  products.  There  is 
every  reason  to  believe  that  the  auriferous  deposits 
of  this  colony  are  as  rich  as  those  of  Victoria,  but  the 
same  skill  and  enterprise  has  not  yet  been  applied  in 
working  them.  A  few  copper  mines  are  in  successfhl 
operation,  but  the  vast  mass  of  metallic  wealth  ex- 
isting in  the  country  still  remains  untouched.  Coal 
is  plentiful,  and  already  forms  an  important  article 
of  commerce.  No  less  than  20,000  tons  per  week  are 
raised  at  Newcastle  alone— about  sixty  miles>  north 
of  Sydney — ^and  a  considerable  quantity  is  produced 
in  the  lUawarra  district,  about  forty  miles  to  the 
south.  Kerosene  shale  has  also  been  discovered 
in  several  places,  and  factories  for  extracting  the  oil 
from  it  have  been  successfully  established. 

The  place  of  honour  undoubtedly  belongs  to  the 
specimens  of  gold  from  the  various  auriferous  dis- 
tricts in  which  alluvial  diggings  are  systematically 
worked.  They  consist  of  some  twenty-nine  samples, 
weighing  each  some  thirty  ounces,  and  show  the 
singularly  difierent  appearances  that  gold  wears.  The 
specimens  from  North  Armidale,  for  instance,  are 
small  and  powdery,  while  those  from  West  Bathurst 
are  in  the  form  of  large  nuggets.  Those  from  Har- 
graves,  again,  are  quite  dark  in  colour,  the  Stoney 
Creek  and  Burrangong  samples  being  of  a  bright 
orange.  Two  large  bars  of  the  precious  metal,  fillets 
as  used  in  the  Sydney  Mint,  blanks  for  sovereigns 
and  half  sovereigns,  and  some  pieces  of  quartz  with 
the  gold  in  nt4,  are  also  shown.  The  whole  is  ex- 
hibited by  the  New  South  Wales  Exhibition 
Commission. 

The  collection  illustrating  the  various  deposits  en- 
countered in  sinking  for  gold,  and  the  character  of 
the  gold  thus  obtained,  prepared  by  Lieutenant- 
Colonel  Ward,  of  the  Royal  Sydney  Mint,  and  ex- 
hibited by  Sir  Daniel  Cooper,  is  of  the  most  interest- 
ing character.  There  are  thirty-two  series  of  speci- 
mens, showing  the  sequence  an(}  thickness  of  the 
strata  above  the  wash-dirt  containing  the  gold, 
terminating  with  a  sample  of  the  bed-rock  on  which 
the  wash-dirt  lies.  To  each  set  of  specimens,  which 
are  ariiinged  in  vertical  order,  a  description  of  the 
mode  of  working  is  appended  j  the  richness  of  the 
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wash-dirt  is  also  g^ven,  as  well  as  the  valae  of  the 
gold  as  per  assay.  We  give  below  a  specimen  of  one 
of  these  descriptions,  to  show  the  pains  and  care 
Colonel  Ward  has  taken  with  his  work : 

Bnrtangong^Tip^rary  Gnllif, 

No.       Thickness 
of  or 

tlratnm.     stratum. 

1  4  feet    Fine  quartzose  sand,  with  reddish 

argilUceous  cement. 

2  8    m       Stiff  clay,  containing  nodules  of 

oxide  of  iron. 

3  7^  „       "  Cement,"  qnartzose  gravel. 

4  10    4,       Micaceous  clay. 

5  12    „       Argillaceous  "cement,"  with  mica. 

6  pi  „       Whitish  clay. 

7  5^  „      Argillaceous  gravel,  with  oxide  of 

iron. 

8  2    „       Granitic  drift,  with  fragments  of 

quartz. 

9  Qold  from  the  above,  containing,  after  melting, 

in   1000   parts — gold,   947*5;    silver,  47*6. 
Value  per  oz.,  £4  os.  6d, 
10    Bed  rock,  decomposing  red  granite. 

The  shaft  whence  samples  were  taken  is  38  inches 
by  32  inches,  and  58^  feet  deep;  average  yield  of 
gold,  li  dwt.  to  6  buckets. 

The  collection  of  rocks,  fossils,  and  minerals,  illus- 
trating  the  geology  of  the  coal-measures,  shown  by 
Mr.  W.  Keene,  F.G.S.,  the  New  South  Wales  Govern- 
ment  Examiner  of  Coal  Fields,  is  of  the  greatest 
interest.  The  specimens  are  all  legibly  numbered 
and  described.  Numerous  samples  of  excellent  coal 
are  exhibited,  showing  that,  as  far  as  appearance  goes. 
New  South  Wales  need  yield  very  little  to  Northum. 
berland  and  Durham.  The  coal  from  the  Borchols 
Collieries  is  interesting  from  its  tendency  to  exhibit  a 
reniform  and  orbicular  fracture,  a  pecidiarity  which 
seems  to  belong  to  the  middle  seams  of  the  series, 
the  upper  and  lower  seams  being  more  disposed  to  a 
splintery  cleavage.  It  bums  to  ash  with  very  little 
cinder,  and  is  highly  esteemed  in  the  Melbourne  and 
Califomian  markets.  The  Fianama  steamers  all  use 
Australuin  coal,  as  well  as  the  Dutch  Steam  Naviga. 
tion  Company.  By  reference  to  Mr.  Keene's  series 
of  specimens,  it  will  be  seen  that  eleven  distinct 
seams  are  already  identified,  all  of  which  are  more  or 
less  worked. 

In  the  park,  close  to  the  English  lighthouse,  will 
be  found  a  specimen  of  coal  from  a  seam  belonging 
to  the  Australian  Agricultural  Company,  mea- 
suring thirty-two  feet  in  thickness.  It  is  of  excellent 
quality,  but  its  position  is  too  far  inland  to  allow  of 
its  being  worked  properly  under  present  circum- 
stances. Extensive  deposits  of  rich  iron  ore,  with 
limestone  in  their  neighbourhood,  and  close  to  water, 
carriage,  have  also  been  discovered  oil  the  property  of 
this  company,  and  it  is  probable  that  this  particular 
spot  will  shortly  become  the  centre  of  the  New  South 
Wales  iron  industry.  We  cannot  resist  saying  a 
word  as  to  the  age  of  the  New  South  Wales  coal. 
From  the  fosslU  exhibited,  the  lower  beds  of  the 


New  South  Wales  coal-field  seem  to  be  older  than 
any  worked  in  Europe,  while  the  upper  beds  exhibit 
all  the  characteristics  of  the  most  recent  of  our  true 
carboniferous  formations.  From  the  lowest  to  the 
uppermost  seams  they  all  appear  to  have  been  de- 
posited  conformably,  and  show  none  of  those  signs 
of  disturbance  or  violent  eruptions  to  be  seen  in 
European  carboniferous  formations.  In  fact,  the 
alternate  submergences  and  elevations  of  land  in  this 
part  appear  te  have  been  slow  and  gradual.  Turning 
once  more  to  the  catalogue,  the  unhappy  visitor  fln£ 
mention  made  of  numerous  specimens  of  the  greatest 
possible  interest,  but  after  the  most  diligent  search 
he  &ils  in  discovering  them.  A  few,  however,  that 
do  not  exist  in  print  alone  may  be  picked  out  and 
described. 

There  is  a  fine  specimen  of  grey  kerosene  shale 
from  Wollongong,  shown  by  Mr.  J.  Graham.  It  exists 
in  beds  many  feet  thick,  and  from  its  occurrence  in 
many  parts  of  the  colony  there  appears  every  reasou 
to  expect  that  the  deposits  are  continuous  and  prac- 
tically inexhaustible.  The  shale  produces  from  60 
to  80  gallons  of  crude  oil  to  the  ton. 

Brown  cannel  oil  coal  from  Hartley  is  also  shown 
by  the  Western  and  Hartley  Kerosene  Com- 
panies. This  material  yields  from  1 00  to  1 50  gallons 
per  ton. 

Some  fine  specimens  of  blue,  green,  and  yellow 
copper  ore  are  shown,  but  it  is  impossible  to  say  by 
whom  or  from  whence,  as  they  are  all  huddled 
together  on  a  shelf,  like  a  heap  of  stones  by  the  side 
of  a  road.  Amongst  them  is  a  good  sample  of  black 
oxide  of  copper,  which  seems  to  be  rather  a  common 
mineral  in  Australia.  The  catalogue  states  that 
various  specimens  of  tin  ore  are  shown,  and  gives  thdr 
richness  as  per  assay,  but  we  have  failed  to  discover 
them. 

Mr.  Moss  shows  native  alum  fit>m  Shoalhaven. 

Close  by,  there  is  a  mineral  which  appears  to  be 
magnesite,  but  all  description  of  its  origin  or  com- 
position is  wanting. 

Elliot  Brothers  show  superphosphate  of  lime, 
bisulphite  of  soda,  and  granulated  sulphate  of  iron. 
These  are  the  only  chemical  products  exhibited. 

Some  sawdust  is  shown  by  Mr.  Rudder,  which  is 
said  to  be  used  as  a  yellow  dye,  but  no  particulars  are 
given  as  to  the  name  of  the  tree  from  which  it  is 
obtained. 

New  Zealand  exhibits  ndther  chemicals  nor 
minerals,  and  Tasmania  and  West  Australia  are 
altogether  absent. 

In  Natal  there  is  but  little  of  interest.  There  are 
a  few  samples  of  coal  from  Newcastle,  Natal,  and 
Beggarsberg.  Mr.  J.  G.  Boss  shows  some  small  speci- 
mens of  iron  ore,  apparently  oligist.  Some  carbonate 
of  cbpper  and  galena  are  also  exhibited,  but  it  is  not 
stated  whether  the  mines  yielding  them  ave  worked 
or  not.  A  specimen  of  indigo  from  the  wild  plant 
seems  to  indicate  the  possibility  of  cultivating  this 
important  plant  in  the  colony.  There  is  also  a 
mineral  shown  which  has  the  outward  appearance  of 
hydroboracite  (hayesine),  but  no  description  is  given 
of  it,  a  long  search  through  the  catalogue  having 
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OUR  FOREIGN  CORRESPONDENCE. 

FRANCE. 

End  of  the  Scientific  Club  at  the  Pahiis  Boyal— Visit  of  the  Buke 
of  Lcuchtenbcrg— Dcvillc'a  experiments  at  the  Laboratory  of 
the  Ecole  Normale — ^Paris  Chemical  Society— Compounds  of 
siUcon— Iodide  of  iron— Apademv  of  Sciences— Becqucrel's 
experiments  on  the  reduction  or  metals  and  formation  of 
crystals  by  eapiUary  action— Formation  of  ethers— Death  of 
Civiale  and  of  Trousseao. 

Pabis  has  been  too  ftill  of  kint^rs  to  remark  the  de- 
parture of  savants  and  of  Exhibition  jurors.  The 
club  for  foreign  chemists  and  physicists  has  died  of 
inanition.  Some  stray  visitors,  arriving  early  and 
finding  themselves  in  the  presence  of  the  waiters  only, 
closed  the  proceedings  of  the  dub  with  monolognes 
less  brilliant  than  the  speeches  held  at  the  opening 
dinner  some  months  ago. 

Some  of  the  princes  now  abounding,  however, 
forgetting  the  words  of  Archimedes,  that  there  is  no 
royal  road  to  science,  visit  laboratories  and  keep  up 
the  stir  and  movement  of  the  last  weeks.  The  Prince 
of  Leuclitenberg,  a  mineralogist  highly  celebrated 
amongst  his  followers,  thus  paid  a  visit  to  the  labora- 
tory of  the  Ecole  Normale  the  other  day.  Professor 
Deville  showed  to  him,  and  to  some  chemists  invited 
for  the  occasion,  a  few  experiments  of  interest.  He 
ftised  500  grm.  of  iron,  and  allowed  a  current  of  oxygen 
to  pass  through  the  liquid  mass,  which  was  thus 
burnt  and  thrown  about  in  glowing  drops.  He 
formed  artificial  rubies  and  artificial  apatites,  and 
explained  his  experiments  on  the  composition  of  the 
flame.  In  these  experiments,  which  consist  in  filling 
a  tube  by  aspiration  with  the  gases  contained  in  dif- 
ferent parts  of  the  flame.  Professor  Deville  proves 
that  in  the  hottest  part  of  the  flame  the  combus- 
tion is  not  complete.  A  little  above  this  part  all,  or 
almost  all,  the  oxide  of  carbon  serving  as  a  fuel  was 
found  to  be  converted  into  carbonic  acid ;  but,  there, 
where  the  heat  is  greatest,  combination  and  dis- 
sociation, occurring  together,  prevent  the  last  residue 
of  carbonic  oxide  being  further  oxidised. 

At  the  meeting  of  the  Chbhical  Socibtt  on  the 
20th  ult.  M.  Friedel  made  a  further  communica- 
tion on  the  compounds  of  silicon  obtained  by  himself 
conjointly  with  M.  Ladenburg.  They  were  unable 
to  produce  a  pure  ether  by  making  SiCljHS  act  on 
alcohol.  The  sulphur  compound  thus  obtained  is  trans- 
formed by  excess  of  alcohol  into  sulphuretted  hydro- 
gen and  silicic  ether,  Si(CiH50)4.  By  action  of 
bromine  on  SiCljHS,  bromide  of  sulphur  and  chloro- 
bromide  of  silicon,  SiCljBr,  is  obtained.  Hydro- 
bromic  acid  disengaged  in  this  reaction  proves  again 
the  presence  of  hydrogen  in  the  compound  SiClsHS. 
The  compound  SiCljBr  boils  at  8o^  Mercaptan 
treated  with  bromine  yields,  in  an  analogous  manner, 
bromide  of  ethyl,  hydrobromic  acid,  and  bromide  of 
sulphur.  This  analof^y  determines  the  author  to  call 
the  compound  SiClsHS  by  the  name  of  terchlorinated 
silicon-mercaptan. 

2f .  Terrell  described  the  production  of  crystalUsed 
iodide  of  iron  by  making  vapours  of  iodine  pass  over 
red-hot  iron,  an  experiment  the  priority  of  which  the 
chairman  (M.  Troost)  claimed  for  M.  Caron. 


You  recollect  the  curious  phenomenon  lately  de- 
scribed by  Becquerel  the  elder.  A  solution  of  nitrate 
of  copper  was  enclosed  in  a  tube  provided  with  a 
narrow  fissure,  Bud  put  into  a  larger  vessel  containing 
a  solution  of  aalphide  of  sodium.  Metallic  copper 
was  thus  produ^d  in  the  capillary  fissure  and  on  the 
inner  surface  of  the  tube.*  In  a  new  communication, 
read  before  theAcADBirr  the  17th  ult.,  the  author 
enlarges  upon  Uie  subject,  and  offers  an  explanation. 
Metallic  gold,  silver,  lead,  cobalt,  and  nickel,  have 
been  produced  in  the  same  way ;  but  platinum  and 
chromium  could  not  be  obtained  in  the  metallic  state. 
A  new  apparatus  has  been  devised  by  the  author, 
consisting  of  two  polished  plates  of  glass,  one  having 
a  small  hole,  over  which  a  watch-glass  is  cemented 
with  mastic.  A  metallic  solution  was  put  into  the 
watch-glass,  and  the  second  piece  of  glass  tied  to  the 
first,  so  as  to  leave  the  very  narrowest  capillary  space 
between  the  two  plates.  They  were  then  put  into 
the  solution  of  sodium-sulphide.  The  action  was 
seen  to  be  the  more  rapid  and  complete  the  narrower 
was  the  space  between  the  plates.  With  a  solution 
of  gold,  coloured  rings  of  metallic  gold  were  produced, 
and  from  their  colour  the  distance  between  the  two 
plates  could  be  estimated.  It  was  found  to  vary 
from  98  to  121  millionths  of  a  millimetre.  For  the 
redaction  of  copper  the  maximum  distance  permissible 
was  measured  by  the  aid  of  a  micrometer  and  micro- 
scope, and  found  to  be  equal  to  six  hundredths  of  a 
millimetre.  The  same  phenomena  could  also  be 
obtained  with  tubes  closed  at  one  end  with  parch- 
ment paper. 

Beferring  to  one  of  hiB  memoirs  published  in  183.?, 
M.  Becquerel  explains  these  reductions  in  the  follow- 
ing way.  The  two  solutions  and  the  liquid  contained 
in  the  capillary  space  form  a  voltaic  current  without 
the  intervention  of  any  metal,  and  capable  of  de- 
composing metallic  salts.  By  displacing  the  metaldc 
solution  by  chloride  of  calcium,  and  the  sulphide  by  hi- 
carbonateof  sodium,  rhombohedralcrystalsof  carbonate 
of  calcium  were  formed.  Silicate  of  aluminium,  chro- 
mate  of  lead,  sulphate  and  carbonate  of  barium,  coald 
also  be  obtained  in  the  crystalline  state,  the  crystals 
clinging  together  in  the  shape  of  stalactites  of  thred 
or  four  inches  in  leng^.  These  stalactites  took  the 
direction  of  the  diffusing  liquid,  so  that  they  formed 
in  the  inner  tube  or  in  the  surrounding  outer  tube, 
according  to  the  solution  contained  in  either. 

The  author  finally  calls  attention  to  the  important 
part  this  sort  of  capillary  chemistry  and  of  capillary 
voltaism  must  play  in  organised  bodies  composed  of 
capillary  vessels,  of  membranes  and  tissues  containing 
liquids  of  different  natures.  It  will  be  remembered 
that  crystallisations  of  insoluble  salts  were  obtained 
by  diffusion  by  M.  Fremy  in  1866  ('  Comptea  rendus,' 
t.  Ixiii,  p.  714),  and  by  M.  Mac^  in  1854. 

Another  paper  on  crystallisation  was  communi- 
cated at  this  meeting  of  the  Academy  by  M.  Lecoq 
de  Boisbaudran.  Some  time  ago  M.  Gemer  pub- 
lished the  interesting  fact  that  supersaturated  solu- 
tions crystallise  only  when  touched  with  a  crystal  of 
the  dissolved  substance.    M.  Lecoq  now  inquires  into 


»  Spe  Lab.,  May  ij,  p.  ijf 


5^^ 


Vol.  1.  July  6. 1I67.] 


THE   LABORATORY. 


H7 


the  manner  in  which  isomorphoas  crystals  will  act 
ou  Bupenatarated  solutions.  He  finds  they  prodace 
crystallisation,  even  if  their  isomorphism  be  of  a  limited 
kind,  or,  rather,  he  finds  supersaturated  solutions  of 
dimorphous  substances  to  crystallise  in  one  system 
or  in  the  other,  according  to  the  nature  of  the  crystal 
thrown  into  the  solution.  Thus,  it  is  well  known  that 
the  sulphates  of  cobalt,  nickel,  iron,  copper,  zinc,  and 
magnesium,  are  equally  hydrated  and  isomorphous 
only  under  certain  conditions  of  temperature.  At 
150°  they  differ,  crystallising  as  follows  in  three 
different  systems : 

(i)  CuS04.sHiO    doubly  oblique. 

(3)  NiS04.7HiO  ] 

ZnS04.7HzO  V  right  prismatic. 
MgS04.7HxOj 

If  you  add  to  a  supersaturated  solution  of  one  of 
these  salts  a  crystal  pertaining  to  a  neighbouring 
group,  the  crystals  formed  will  belong  to  the  system 
of  the  latter.  If  afterwards  you  touch  the  solution 
with  a  crystal  of  its  own  kind,  a  new  and  more 
abundant  crystallisation  will  take  place,  while  the 
crystals  formed  before  become  opaque  and  take  the 
structure  of  the  last-formed  crystals.  It  is  thus 
possible  to  obtain  two  or  more  different  crystallisations, 
each  of  which  destroys  the  foregoing  one. 
'  MM.  Reboul  and  Truchot  publish  together  two 
interesting  observations,  one  on  the  formation  of 
ordinary  mixed  ethers,  the  other  on  ethers  isomeric 
with  the  former. 

The  authors  were  surprised  that,  according  to  the 
observation  of  MM.  Pelouze  and  Cahours,  chloride  of 
hexyl  and  alcoholic  potash  should  produce  hexylene, 
and  not  hexyl-ethyl-ether.  Repeating  the  experi- 
ment, they  were  able  to  prove  that  the  two  reactions 
took  place  together,  and  that  the  expected  ether, 

C  h'^  j-O,  boiling  at  132— 134V  was  formed,  though 

in  small  quantities  as  compared  with  the  quantity  of 
hexylene  produced  in  this  reaction. 

The  chlorides  of  heptyl,  octyl,  and  decyl,  be- 
haved in  the  same  manner;  and,  on  the  other  hand,  the 
action  of  chloride  of  amyl  and  of  bromide  of  ethyl 
on  alcoholic  potash  was  found  to  produce,  not  only 
mixed  ethers,  but  also  small  quantities  of  the  cor- 
responding hydrocarbons,  amylene  and  ethylene. 

It  therefore  appeared,  as  a  rule,  that  for  the  lower 
members  of  the  series  the  formation  of  mixed  ethers 
prevailed,  while  for  the  higher  memhers  the  forma- 
tion of  hydrocarbons  predominated.  In  submitting 
to  the  action  of  alcoholic  potash,  not  bromide  of  ethyl, 
but  bromhydrate  of  amylene,  M.  Wurtz  obtained,  not 
a  mixed  ether,  but  amylene.  This  is  one  of  the 
characteristics  proving  the  isomeristti  discovered  by 
M.  Wurtz, 

MM.  Rebonl  andTmchot  have  been  able,  however, 
to  prove  that  at  the  same  time  there  was  formed  a 
small  quantity  of  a  mixed  ether,  differing  from  amyl- 
ethylic  ether,  and  provided  by  them  with  the  name  of 
ethylate  of  amylene.    It  boils  at  loa^  or  103^,  while 


amyl-ethylic  ether  boils  at  112''.  Bromhydric  acid 
transforms  it  into  bromide  of  ethyl  and  bromhydrate 
of  amylene,  recognised  by  its  boiliog-point  and  by  the 
facility  with  which  it  yields  amylene.  This  isomerism 
is,  therefore,  quite  analogous  to  that  discovered  by 
M.  Wurtz.  It  is  the  natural  consequence  of  the 
isomerism  of  alcohols  and  pseudo-alcohols.  The  two 
ethers  are  expressed  by  the  discoverers  by  the 
formulae — 

gjH;'}OandC5H,o{c,g^O. 

Amyl-etJbylic  ether.  Ethylate  of  amylene. 

Their  observations  can  most  likely  be  extended  to  the 
other  members  of  the  series. 

Experiments  on  the  formation  of  ethers  were  like- 
wise offered  at  this  meeting  by  MM.  Qirard  and 
Chapoteaut.  It  has  been  known  for  some  length 
of  time  that  chloride  of  tin  (SnC]4)  combines  with 
alcohol,  and  on  heating  forms  ether  and  chloride  of 
ethyl.  By  adding  two  equivalents  of  alcohol  the 
compound  analysed  by  Lewy  in  1839,  (CxH60)iSnCl4, 
was  formed.  By  adding  water,  after  heating  it  to 
100°,  ether  and  chlorhydric  ether  are  formed.  By 
heating  it  with  ethylic,  methylic,  and  amylic  alcohols, 
it  forms  mixed  ethers.  If  alcohol  is  mixed  with  an 
equivalent  of  acid,  and  if  chloride  of  tin  is  then 
slowly  added,  compound  ethers  are  formed,  according 
to  the  formula — 
(CiH60)*SnCl4  +  3CiH40a  = 

*Sh!o}^  +  S"^  +  ^^^  +  H  ^- 

Benzoic  ether  has  thus  been  obtained  in  almost 
theoretical  quantities.  Formic,  acetic»  butyric,  pal- 
mitic, stearic,  lactic,  and  tartaric  ethers  have  been 
produced  in  the  same  way. 

Dr.  Grace  Calvert  publishes  an  interesting  note 
on  oxidation  hy  oxygen  condensed  in  charcoal.  He 
introduced  a  small  tube  of  hot  charcoal  into  a 
measured  volume  of  oxygen.  After  twenty-fonr 
hours,  when  absorption  was  complete,  he  introduced 
another  gas,  or  some  drops  of  a  liquid,  into  the 
oxygen,  and  he  thus  obtained  the  following  oxida- 
tions : 

(i)  Sulphuric  anhydride  with  snlphnions  an- 
hydride. 

^2)  Sulphuric  acid  with  sulphuretted  hyd  ^ 

(3)  Phosphoric  acid  with  phosphoretted  hyd 

(4)  With  alcohols  the  corresponding  acids;  and 

(5)  With  ethylene,  propylene,  and  amylene,  water 
and  carbonic  acid. 

Sometimes  (as  in  the  case  of  sulphuretted  hydro- 
gen, for  instance)  the  absorption  indicated  by  the 
rishig  mercury  corresponded  to  more  than  the  volume 
of  the  gas  to  bo  oxidised  or  of  the  compound  pro- 
duced by  oxidation.  It  became,  therefore,  evident 
that  a  fresh  quantity  of  the  remaining  oxygen  had 
been  absorbed  by  the  charcoal. 

The  third  and  last  place  added  to  the  section  for 
navigation  and  geography  has  been  filled  up  at  this 
meeting  by  the  election  of  M.  Villarceau. 

The  death  of  a  member  of  the  section  for  medicine, 
M.  Civiale,  was  announced  to  the  Academy;  and  but , 
a  few  days  later  the  school  of  medicine  lost  another- 
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celebrated  professor,  M.  Troasseaa,  who  died  after 
many  months'  ilhiess.  [Up  to  the  time  of  going  to 
press  our  correspondent's  report  on  the  more  recent 
proceedings  of  the  Paris  Societies  had  not  been  re- 
ceived.] 


ORIGINAL  COMMUNICATIONS. 

M.    SALET   ON    AFFINITY    AND    ELECTRICITY. 

Affinity  and  Electricity,    By  Geobges  Salst. 

'*  The  forces  called  Electricity  and  Chemical  Ailiiiity  are  one  and 
tbe  Bame."— Fakaday. 

I.  When  an  electric  current  passes  through 
a  compound  liquidi  that  liquid  is  decomposed, 
certain  of  its  elements  being  transferred  to  one 
electrode,  the  rest  to  the  other.  We  cannot 
regulate  this  partition  at  pleasure;  but  we 
know  that  in  all  possible  cajses  the  quantities 
of  matter  eliminated  at  the  two  electrodes  are 
chemically  equivalent  one  to  the  other.  This 
does  not  imply  that  these  quantities  are  pro- 
portional to  the  so-called  equivalents,  umess 
we  mean  to  denote  bj  that  word  quantities  of 
matter  which  exhibit  the  same  atomicity 
(quanti  valence). 

When  several  electrolytes  are  traversed  by 
the  same  current,  Faraday's  law  still  holds 
good,  equivalent  quantities  of  matter  being 
Eberated  at  each  electrode.  If,  for  example, 
chlorhydric  acid,  sulphuric  acid,  and  ammonia, 
are  simultaneously  electrolysed,  the  quantities 
of  these  bodies  decomposed  will  be  to  one 
another  as — 

H  ;  CI        i(H»  ;  SO4)        J(H,  ;  N); 
consequently, 

H',   or,         i(S04)"      and     IW 
are  equivalent. 

When  a  number  of  chlorides  are  simul- 
taneously decomposed,  the  current  ought  to 
eliminate  equal  Quantities  of  chlorine  in  all  the 
decomposing  cells :  for,  ajs  chlorine  is  uni- 
valent, one  atom  of  chlorine  can  only  be 
equivalent  to  another  single  atom  of  the  same 
element.  With  polyatomic  (multivalent)  bodies, 
however,  the  case  is  different;  thus,  (Cui)" 
may  be  equivalent  to  Ou" :  hence  it  follows 
that  the  electrolysis  of  cupric,  cuprous,  and 
antimonious  chlorides  ought  to  take  place — 
and,  in  fact,  does  take  place — as  follows : 

i(Cu  ;  CLt)  i(Oua  ;  OU)  J(Sb  ;  Olj). 
That  which  has  been  said  respecting  univalent 
chlorine  and  bivalent  copper  apphes  equally 
well  to  univalent  hydrogen  and  bivalent 
oxygen ;  the  electrolysis  of  water  and  of  oxy- 
genated water  ought,  therefore,  to  take  place, 
and  does,  in  fact,  take  place,  thus  : 

J(H»  ;  O)  i(Hz  ;  O.). 

There  is  no  known  exception  to  this  law  when 


expressed  according  to  the  principles  of  modern 
chemistiy. 

2.  If,  with  the  current  produced  in  a  batteiy 
by  the  solution  of  an  equivalent  of  iron  in 
chlorhydric  acid,  an  equivalent  of  hydrogen 
could  be  liberated,  according  to  Faraday's  law, 
in  each  of  a  series  of  voltameters  of  inddinite 
length,  a  quantity  of  gas  would  soon  be  cd" 
lec&d  sufficient  to  evaporate,  by  the  heat  of  its 
combustion,  the  chloride  of  iron  formed  in  the 
battery ;  reduce  this  chloride  of  iron ;  and  thus 
reconstitute  tho  system  of  iron,  acid,  and  water; 
and  there  would,  moreover,  be  a  gain  of  the 
quantity  of  heat  due  to  the  surplus  of  hydrogen. 
Now,  this  creation  of  working  force  {vU  viva) 
is  mechanically  impossible,  and  accordinglv 
we  find  that  the  current  refuses  to  pass  through 
the  electrolyte.  The  reason  of  this  is  that  each 
voltameter  in  aetivi^  is  the  seat  of  an  electro- 
motive force  which  is  opposite  in  direction  to 
that  of  the  battery,  and,  in  case  of  equality, 
annihilates  the  current.  How  should  this 
inverse  electro-motive  force  be  regarded  at  the 
present  day  ?  L  comparison  will  serve  to  place 
the  matter  in  its  true  light. 

When  carbon  is  burned  in  the  furnace  of  a 
steam-engine,  it  satisfies  its  affinity  for  oxygen 
and  yields  a  compound  which  cannot  be  decom- 
posed, except  by  the  use  of  very  ^owerftd  means, 
as,  for  example,  by  communicating  to  it  a  con- 
siderable quantity  of  working  force  in  the 
shape  of  heat.  When  the  compound  is  thus 
destroyed,  the  carbon  and  oxyg^  are  r^^ne- 
rated,  and  aeain  become  ca^a9l>le  of  burning 
together;  wiSi  their  separation  they  may  be 
said  to  have  regained  their  reciprocal  affinity. 
In  short,  if  affinity  be  defined  as  the  power 
possessed  by  bodies  of  uniting  together,  this 
affinity  will  vanish  with  the  ^liberation  of  the 
working  force  which  accompanies  combination, 
and  reappear  when  workmg  force  is  fjg^ 
ex{)ended  to  destroy  the  combination.  There 
is,  indeed,  nothing  to  prevent  us  from  r^ard- 
ing  affinity  as  a  peculiar  manifestation  of  work- 
ing force,  capaole  of  being  transformed  into 
heat  or  dectncity  according  to  circumstances. 

The  working  force  derived  from  the  carbon 
and  oxygen  is  communicated  in  the  boiler  to 
the  steam,  which  gives  up  a  portion  of  it  to 
the  mechanical  organism  which  it  animates; 
and  this  workinff  force  shows  itself  in  the  form 
of  motion  available  for  industry. 

Suppose,  now,  that  the  immediate  office  of 
our  steam-engine  is  to  raise  water  in  a  vertical 
mass.  Its  dutv  or  energy  will  be  measured  by 
the  height  of  the  column  and  the  mass  of  water 
raised ;  and  as  the  engine  will  be  more  powerfol 
in  proportion  as  either  of  these  magnitudes 
becomes  greater,  its  energy  may  be  represented 
by  their  product,  m  x  *V^  ^y  ^^  v^  ^^  .^^ 
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If,  now,  the  fall  of  ihe  water  thus  raised  be 
utilised  for  doins  mecliamcal  work,  this  work, 
proportional  to  me  same  pix>dact,  will  be  equi- 
valent to.the  amount  of  working  force  which  has 
been  derived  in  the  form  of  heat  from  the  com- 
bustion of  the  coal,  and  has  disappeared  as  such 
in  the  machine.  Suppose,  now,  that  we  try  to 
get  from  this  fall  of  water  a  greater  amount  of 
work  than  it  is  capable  of  jieldin^^ — that  a 
water-wheel,  for  example,  placed  in  its  course, 
is  required  to  raise  a  weight  which  equilibrates 
(or  more  than  equilibrates)  the  column  of 
water  which  is  the  source  of  the  power ;  under 
these  circumstances  the  wheel  will  not  raise 
the  weight,  and  if  the  weight  were  I'aised  for 
an  instant,  it  would  tend  to  make  the  water 
rise  again  into  the  reservoir.  Now,  as  the  sup- 
posed engine  cannot  raise  the  water  to  a  higher 
level  than  this,  it  will  stop,  and  the  steam  will 
escape  by  the  safety-valve  without  producing 
any  useful  effect. 

Li  the  battery  also,  affinity  is  the  source  of 
the  energy  distributed  by  the  current  through 
the  various  organs  which  it  animates ;  and  just 
as  this  energy  is  represented,  in  the  case  of 
the  steam-engine,  by  the  product  m  x  ^,  so 
may  the  energy  of  the  battery  be  measured  by 
the  analogous  product  g  x  /,  in  which  q  is  the 
quantity  of  electricity  and /the  electro-motive 
force. 

Quantity  of  electricity  is  the  element  which 
depends  directly  on  Faraday's  law.  An  ec^uiva- 
lent  of  zinc  develops,  by  fts  solution  in  the 
batteiy,  a  quantity  of  electricity  =  i ;  and  the 
electrolysis  of  an  equivalent  of  chlorhydric  acid, 
or  of  an  equivalent  (half-moLecule)  of  water, 
requires  also  a  quantity  of  electricity  =  i. 
This  quantity  corresponds  exactly  to  the  quan- 
tity of  water  elevated  by  the  steam-engine 
above  mentioned. 

The  electro-motive  force  corresponds,  in  the 
same  mode  of  comparison,  to  the  height  to  which 
the  water  is  raised,  and  tibis  comparison  may 
be  carried  even  further.  With  two  elevating 
machines,  each  capable  of  raising  i  kilogramme 
of  water  to  the  height  of  one  metre,  we  may, 
by  disposing  them  in  different  ways,  raise 
either  2  kilogrammes  of  water  i  metre,  or  i  kilo- 
gramme of  water  2  metres  hifi^h,  the  water 
being  drawn  in  tiie  one  case  by  me  two  eneines 
from  the  same  weU,  and  the  reservoir  of  the 
one  serving  in  the  other  case  as  the  well  of  the 
second  engme. 

Suppose,  now,  two  batteries  to  be  connected 
by  tneir  opposite  poles.  The  solution  of  an 
equivalent  of  zinc  in  each  of  th«m  will  generate 
fk  quantity  of  electricity  equal  to  i,  out  the 
tension. or  electro-motive  force  will  be  doubled. 
If,  on  the  contrary,  th^  are  connected  by  their 
Bimilar  poles,  the  solnUon  of  the  same  qoaaitity, 


of  zinc  in  each  will  generate  altogether  a  quan- 
tity of  electricity  =  2,  but  the  electro-motive 
force  will  be  merely  that  of  each  battery  act- 
ing alone.  This  last  example  shows  that  the 
electro-motive  force  does  not  vary  wiili  the 
dimensions  of  the  plates  of  the  battery.  lliiB 
force  is,  however,  intimately  related  to  the 
chemical  activity  of  the  reactmg  substances. 

When  the  poles  of  a  battery  are  connected 
by  a  wire,  this  wire  becomes  heated,  and  the 
heat  is  proportional  to  the  product  q  X  f, 
since  it  is  the  sole  manifestation  of  energy  by 
the  batteiy.  If  an  electro-magnetic  machine 
be  interposed  in  the  circuit,  a  certain  quantity 
of  heat  ceases  to  be  developed,  its  equivalent 
appearing  in  the  machine  as  mechanical  work. 

The  quantity  of  working  force  abstracted 
from  a  &11  of  water  by  a  machine  which  it  sets 
in  motion,  is  proportional  to  the  height  of  the 
fall  thus  utiusea.  The  quantity  of  working 
force  abstracted  by  an  electro-magnetic  ma- 
chine from  an  electric  current  is  proportional 
to  the  corresponding  diminution  in  the  element 
which  we  have  compared  to  heat,  that  is  to  say, 
the  electro-motive  force.  To  diminish  the  elec- 
tro-motive force  /  by  the  quantity  f,  comes  to 
the  same  thing  as  creating  an  inverse  electro- 
motive force  =/. 

Suppose  a  voltameter  to  be  interposed  in  the 
circmt.  We  thereby  compel  the  electricity  to 
act  chemically.  The  chemical  work  of  destroy- 
ing an  equivalent  of  a  compound  body  ou^nt 
to  be  completed  while  an  equivalent  of  zmc 
is  being  dissolved  in  the  oattery — that  is 
Faraday's  law.  But  there  is  nothing  to  prove 
that  the  decomposition  is  possible  under  the 
given  circumstaiices.  If  the  energy  of  the 
battery  ^  i  x  /  is  less  than  the  amount  of 
working  force  demanded  by  this  work,  it  is  dear 
that  the  current  cannot  pass.  It  is  as  if  the 
fall  of  water  were  required  to  exert  an  amount 
of  power  greater  than  that  which  has  been  de- 
veloped in  it  by  the  elevating  force.  If,  on  the 
other  hand,  the  work  of  decomposing  an 
equivalent  of  a  compound  body  absorbs  only  a 
quantity  of  working  force  =  i  x  /*  (where  jr  is 
less  than  /),  the  current  will  pass ;  but  the 
quantity  of  available  electro-motive  force  re- 
maining in  the  current  will  be  only  / — f,  just 
as  if  an  inverse  electro-motive  force/'  had  been 
added.  In  this  case,  if  the  decomposed  bodies 
remain  in  the  decomposing  cell,  and  the  elec- 
trodes are  connected  by  a  wire,  an  inverse  cur- 
rent, having  an  electro-motive  force  equal  to/', 
wiU  actually  be  developed. 

The  relation  expressed  by  Faraday's  law  is 
therefore  an  obstacle  to  the  decomposition  of 
bodies  which  require  for  their  decomposition 
a  considerable  amount  of  energy :  for  the  de- 
composition of  an  equiyalent  of  these  bodies 
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neoeBsarily  requires  a  quantity  of  electricity 
equal  to  i,  and  a  battery  capable  of  affovding 
this  quantity  does  not  always  possess  the  ten- 
sion or  electro-motive  force  necessary  to  ensure 
that/  shall  be  less  than  /.  But  the  difficulty 
can  always  be  overcome  by  connecting  the 
batteries  by  their  opposite  poles,  by  which 
means  we  gain  in  electro-motive  force  as  much 
as  we  lose  in  quantity — just  as  if,  in  order  to 
overcome  the  resistance  of  a  machine  placed  in 
the  course  of  a  fall  of  water,  the  yield  of  water 
in  a  given  time  were  diminished  for  the  sake  of 
increasing  the  height  of  the  fall. 

3.  The  product  of  the  quantity  of  electricity 
into  the  electro-motive  force  not  only  represents 
the  energy  of  the  battery,  but  measures  also 
the  work  of  the  affinity  of  which  that  energy  is 
the  transformation. 

If  the  reaction  be  referred  to  the  unit  of 
atomicity,  or — which  comes  to  the  same  thing 
— the  energy  of  the  battery  be  referred  to  the 
quantity  i  (5  =  1),  it  will  be  seen  that  the^heat 
developed  by  a  reaction  is  prox)ortional  to  the 
electro-motive  force  of  the  battery  due  to  this 
reaction:  for  Favre  and  Silbermann have  shown 
that  the  heat  developed  within  the  battery  and 
in  the  circuit  is  independent  of  the  nature  of 
the  latter,  and  equal  ix>  q  X  f. 

It  appears,  then,  that  either  calorimetiy  or 
electro-motive  force  will  serve  equally  well  to 
measure  the  work  of  affinity  in  any  reaction, 
and  that  the  term  tension,  or  electro-motive 
force,  in  electricity,  is  equivalent  to  the  term 
chemical  activity  or  affinity,  just  as  the  term 
quantity  of  electricitjr  corresponds  to  the  che- 
mical notion  of  atomicity. 

MR.  BARFF   ON    NEW   CHEMICAL    APPARATUS. 

description  of  a  Spiral  Condenser  in  Glass  for 
Distill(xtion,  and  of  an  improved  Syphon.  By 
F.  S.  Babfp,  M.A.  [Cantab.),  F.Cf.S. 

The  inconvenience  experienced  from  the  size 
of  a  Liebig*s  condensei'  when  great  length  of 
cooling  surface  is  i-equii'ed,  and  the  necessity 
which  often  arises  of  having  to  unite  two  con- 
densers when  the  vapour  to  be  liquefied  requires 
considerable  cold  for  its  condensation,  seemed 
to  render  it  desirable  to  get,  if  possible,  a  more 
compact  apparatus  acting  on  the  same  pidn- 
ciple.  The  objection  to  using  a  spiral  con- 
denser has  hitherto  been  that  it- had  to  be  en- 
closed in  a  vessel  containing  a  large  quantity 
of  water,  and  the  effect  of  a  constant  small 
stream  around  the  condensing  tube  could  not 
be  obtained.  Several  attempts  have  been  made 
to  form  a  spiral  condenser  on  Liebig's  prin- 
ciple, and  I  have  occasionally  produced  such 
an  instrument  by  simply  passmg  a  piece  of 
elastic   tubing  over  a  glass    spiral    tube    of 


smaller  diameter.  This  contrivance,  however, 
is  only  a  makeshift,  and  is  not  convenient, 
though,  if  the  ends  of  the  elastic  tube  be  well 
secured  so  as  to  hold  water,  and  if  short  pieces 
of  glass  pipe  be  inserted  at  both  ends  for  ike 
admission  and  discharge  of  water,  it  will  answer 
the  purpose,  bat  it  is  always  liable  to  get 
out  of  order. 

The  most  desirable  method  of  forming  an 
efficient  spiral  condenser  seemed  to  be  to 
bend  two  glass  tubes  together  in  such  a 
way  that  the  inner  tube  uiould  be,  in  every 
part,  perfectly  free  from  the  outer,  so  as  to 
allow  a  small  continuous  current  of  water  to 

?ass  between  them.  After  several  experiments 
found  the  best  method  of  effecting  this  was  to 
take  two  tubes  <tf  the  required  size,  fixing  the 
smaller  by  means  of  wedges  in  the  centre  of 
the  larger,  and  filling  both  with  perfectly  d^ 
whiting.  The  orbiting  should  be  dried  at  a 
temperatui*e  a  little  b^ow  red  heat,  and  should 

Fig.  I. 


be  used  before  it 


as  the 
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presence  of  tlie  least  moisture  is  certain  to 
cause  the  breakage  of  one  or  both  of  the  tubes. 
Both  tubes  can  then  be  bent  together  by  the 
aid  of  a  glass-blower's  lamp,  such  as  is  used  in 
most  laboratories,  a  large  and  powerful  flame 
being  requisite.  Of  course,  the  operation  is  one 
of  some  difficulty,  and  requires  great  skill  in 
manipulation. 

The  condenser  which  is  represented  in 
Fig.  I  was  made  for  me  by  Mr.  Cetti,  of 
Holbom,  and  I  have  no  doubt  that  any  other 
glass-blower  would  be  able  to  make  one  equally 
well.  There  is  no  difficulty  in  softening  the 
glass,  if  sufficient  heat  be  used,  but  it  requires 
a  practised  hand  to  get  the  curves  regular.  I 
do  not  imagine  that  the  price  woxQd  be  in  any 
way  prohibitory,  as  I  feel  sure  that  the  con- 
densers could  be  made  for  seven  or  eight 
shillings  each,  though  that  which  I  am  about 
to  notice  cost  ten  shillings.  Before  describing 
the  condenser,  it  may  be  well  to  remark  that  it 
ca^  be  placed  in  a  vessel  of  ice;  the  vessel 
should  be  made  of  metal,  with  a  hole  through 
which  the  pipe  d  can  pass,  a  piece  of  india- 
rubber  tubing  being  passed  over  it  to  make  the 
hole  water-tight. 

In  Fig.  I  a  is  the  double  spiral  6,  V,  the 
connecting  glass  tube  fixed  into  the  outer  spii*al 
about  three  inches  long,  for  fastening  the 
elastic  tubes  g,  g;  h  is  for  the  admission  of  the 
condensing  water,  and  h'  for  its  exit;  c  is  the 
neck  of  the  retort ;  /,  an  adapter  worked  on 
the  end  of  the  inner  spiral,  and  d  the  exit  for 
the  distillate. 

The  supporting  frame  consists  of  three  iron 
wires  (the  section  of  which  forms  a  triangle) 
touching  the  spiral  internally,  and  at  the  pomts 
where  they  touch  &.stenings  are  attached,  which 
half  encircle  the  glass  tube.  The  three  wires 
are  joined  together  above  and  below,  and  are 
united  to  a  rod  which  moves  up  and  down  in 
the  tube  of  the  stand,  so  that  the  condenser 
'can  be  raised  or  lowered  at  pleasure. 

The  height  of  the  spiral  is  less  than  seven 
inches,  and  its  diameter  three  inches  and  a 
haJf ;  the  surface  which  can  be  cooled  is  three 
feet  long.  Ordinary  Liebig's  condensers  do  not 
usually  exceed  two  feet  or  two  feet  six  inches. 
A  great  advantage  in  this  form  of  condenser  is 
that  two  or  three,  if  required,  can  be  joined 
together  and  will  occupy  but  little  space.  I  am 
contriving  an  apparatus  for  fractional  distilla- 
tion in  which  a  series  of  these  condensers  will 
be  used,  and  so  arranged  that  each  will  con- 
dense at  a  fixed  temperature.  I  will  give  a  full 
description  of  this  apparatus  when  it  is  com- 
pleted. 

Although  the  spii'al  is,  perhaps,  beyond 
the  manmactuiing  powers  of  most  amateurs, 
there   are   some^otner  applications    of   this 
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method  of  bending  tube  within  tube  whicb 
may  be  found  useful.  For  ascertaining  the 
solubility  of  salts  at  diflPerent  temperatures  a 
syphon,  jacketted  with  a  glass  tube,  allowing  a 
current  of  water  to  play  round  it  at  any  given 
temperature,  can  be  made,  so  that  a  liquid  can 
be  conveyed  from  one  vessel  to  another  without 
experiencing  any  change  of  temperature,  and 


Fig.  2. 


the  quantity  of  a  salt  dissolved  at  that  tem- 
perature can  be  determined  from  a  measured 
quantity  drawn  off  by  the  syphon. 

This  arrangement  is  shown  in  Fi^.  2;  a  is 
the  syphon,  o,  V  glass  tubes  to  which  india- 
rubber  tubing  can  be  attached  for  the  water  at 
a  given  temjjerature  to  pass  through  the  jacket, 
h  being  for  ingress  and  h*  for  egress,  c  is  a 
short  tube  fixed  into  the  jacket  for  a  ther- 
mometer, which  should  be  passed  through  a 
cork  and  so  fixed  in  it ;  c2  is  a  bea«ker  with  a 
metal  ring  supporting  a  graduated  gl&ss,  into> 
which  the  liquid  is  to  be  syphoned  off  tcovc^^^ 
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LONDON   WATER. 


Some  Pumps  and  Springs  in  and  about  London, 
examined  by  J.  A.  Wanklyn,  E.  T.  Chap- 
man, and  M.  H.  Smith. 


Date 
when 
taken. 

1867. 

Jane. 

Parts  in 

1,000,000. 

NAm  or  SouicK. 

I. 

i 

8 

IL 

1 
1 

IIL 

•< 

IV. 

1 

•3 

tt 

(I) 

Wimbledon   Water    (WolO 

•ey'tWell) S 

003 

016 

570 

*7 

(*) 
Buckhill  Spring,  Kensing- *> 
ton  Gardens  i 

003 

015 

5-35 

£1 

(J) 
Great  St.  Helen's  Pump 

375 

... 

o-i8 

6-43 

»7 

(4) 
Pamp   in   Bartholomew's*) 
Lane,  east  end  of  the  >• 
Bank  ) 

5-00 

0*50 

0*4 

857 

18 

(5) 
Pump  in  Bishopsgate  St.,) 
opposite  Houndsditch...; 

750 

... 

0155 

909 

18 

(6) 
Pump  in  St.  Paul's  Church-  "> 

y»«i  s 

0-06 

... 

0*135 

4-81 

19 

Pump   in  Conihill,  south) 
side  of  the  Exchange  ... ) 

9*00 

... 

0-195 

696 

19 

(8) 
Pump  in  Drapers'  Hall 

6*00 

I -00 

0-315 

11*4 

•30 

(9) 
Water  from   Pump,  Plan-") 
tation     Place,     Starch  [ 
Green,  W ) 

060 

030 

o-i8 

6-43 

•30 

(10) 
Pump,    Brentford    Lane,*) 
Acton,  about  100  yards  > 
from  the  Red  Lion  Inn  J 

o-*4 

Dis- 
tinct 
trace. 

0045 

161 

July. 

1 

(") 
Water     from     WeU     in) 
Berkeley  Square  } 

0*60 

... 

0-005 

018 

X 

(ri) 
Pump  in  Fenchurch  Street,  ■) 
comer  of  Church  Row  ) 

330 

... 

015 

5*35 

*  All  the  waters  except  the  two  marked  ^  were  examined  on  the 
day  they  were  taken.  The  two  marked  *  were  examined  the  day 
after. 


In  the  foregoing  table  are  given  the  results 
of  examinations  of  twelve  waters.  The  table  is 
calculated  on  tiie  million  parte,  i  in  1,000,000 
being  one  milligramme  in  a  kilogramme  or 
litre  of  water. 

Column  I  cobtains  the  ammonia  existing  as 
such  in  the  ori^al  water. 

Column  II  gives  the  ammonia  got  from  urea 
present  in  the  water. 

Coliimn  in  gives  the  ammonia  got  from  the 
albuminoid  matters. 

Coluton  I Y  is  calculated  from  Column  in. 
2 '80  parts  of  ammonia  give,  according  to  our 
determination,  100  parts  of  white  of  egg.  This 
column  is  introduced  to  give  an  idea  of  the 
amount  of  organic  tissue  to  which  the  ammo- 
nia would  cori'espond. 

These  examinations  of  waters  were  made  ac- 
cording to  the  method  described  at  the  Che- 
mical Societv  on  June  20th.* 

Most  of  the  waters  mentioned  in  the  table 
are  decidedly  unfit  to  drink.  No  i  and  No.  2 
contain  a  sufficiently  small  quantity  of  ammo- 
nia, but  then  they  are  too  highly  charged  with 
albimiinoid  matter.  They  are,  however,  not 
worse  than  the  average  supply  to  London. 
The  pump  in  St.  Paxil's,  No.  6,  strange  to  say, 
is  almost  equal  to  the  best  water  supplied  to 
London.  No.  10  is  by  nature  an  excellent 
water,  but  is  damaged  by  the  natives,  who  have 
converted  the  enclosure  in  which  the  pump 
stands  into  a  urinal.  No  doubt  a  certain 
amount  of  infiltration  takes  place,  and  this 
accounts  for  tiie  small  but  distinct  sign  of 
urea  which  we  obtained. 

Water  No.  9  appears  to  be  by  nature  good, 
but  suffers  lamentably  from  the  same  cause, 
there  being  in  this  instance  a  hole  within  the 
enclosure  which  apparently  communicates  with 
the  well.  The  water  exjoys  a  high  local  repu- 
tation. 

No.  II,  the  pamp  in  Berkeley  Square,  is  ex- 
cellent as  far  as  albuminoid  matter  goes,  but 
the  large  amount  of  tree  ammonia  is  a  sus- 
picious circumstance,  and  sug^ts  infiltration. 

The  pump  in  Drapers'  Hall  is  a  horror — ^am- 
monia,  urea,  albuminoid  matter,  aU  in  terrible 
quantity.  The  pump  in  Comhill  carries  the 
palm  in  point  of  ammoniacal  badness.  The 
pump  in  Bishopsgate  Street  (No.  5)  and  the 
pump  in  Bartholomew  Lane  (No.  4)  are  very 
bad,  and  both  of  them  eiyoy  high  local  reputa- 
tions. 

The  Great  St.  Helen's  pump  and  the  pump  in 
Fenchurch  Street  are  much  used  for  drinking 
purposes,  and  are  certainljr  cool  and  sparkling. 
They  ought,  in  common  with  most  of  our  list^ 
to  be  closed. 


ft  See  Lab.,  June  «9, 
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We  have  to  add  in  conclusion  that  every 
sample  was  taken  with  our  own  hands,  and  that 
the  examination  was  made  soon  after  collection 
— a  fact  of  some  importance,  inasmuch  as  the 
ammonia  diminishes  on  keeping. 


EDITORIAL  NOTES. 

THE    PRIZE   ROLL   OF   THE   PARIS   EXHIBITION. 

The  International  Jury  has  awarded  64 
grand  prizes,  883  gold  medals,  3653  silver 
medals,  6565  bronze  medals,  and  5801  honour- 
able mentions. 

In  Glass  44  (chemical  products)  the  gold 
medals  have  been  distributed  as  follows : 

ibrance  37,  Great  Britain  7,  Belgum  i, 
Austria  6,  Holland  i,  Wurtemburg  3,  Hesse  i, 
Prussia  5,  Italy  i,  Bavaria  i. 

It  will  be  seen  from  this  list  that,  after 
France,  who,  of  course,  would  gain  most 
prizes  at  her  own  exhibition,  Great  Britain 
stands  at  the  head  of  the  competing  countries 
in  chemical  manufactures,  in  spite  of  the  de- 
plorable fact  that  her  chemical  industry  is  not 
even  decently  represented. 

Our  special  correspondent  has  obtained  from 
the  Imperial  Commission  the  following  list  of 
awards  to  British  Exhibitors  in  the  Class  which 
he  has  so  minutely  described  in  these  pages. 

CLASS  XLIV. 

jffors  eoncours, 
Allen  and  Hanbary  (Hanbury,  ^aror). 
Chance  Brothers. 

{No  Qrand  Prix  was  awarded  in  Class  44.) 

aold  Medals. 

Allhiuen  and  Sons Alkalies,  etc. 

Qossage  and  Sons  Improvements     in    soda 

manufacture. 

Muspratt  and  Sons Alkalies,  etc. 

Jarrow  Cbem .  Co Alkalies,  etc. 

Howards  and  Sons Salts  of  quinine. 

Price's  P.  Cand.  Co Candles,  glycerine,  soap. 

Young,  J Paraffin  candles. 

Silver  Medals. 

Oaskell,  Deacon,  and  Co.  Alkalies,  etc. 

Walker  Alkali  Co Alkalies,  etc. 

Macfarlane  and  Co Salts  of  morphine. 

Morson  and  Sons    Alkaloidi,  etc. 

Smith  and  Co.,  T.  and  Hr  Morphine  preps. 

Johnson  and  Matthey    ...  Chemicals. 

Field,  J.  C.  and  J Candles. 

Denton  and  Jutsum   Yamishes. 

Mander  Bros Varnishes. 

Demnth  and  Co Coal-tar  products. 

Warne  and  Co India-rubber. 

FarkesyA.   »....  Parkesine. 


Silver  Medals — (continued). 

Rose,  A.  W. Oils  and  grease. 

Bewicke  and  Vincent Varnish. 

Crace  Calvert  and  Co Carbolic  acid. 

Tudor,  S.  and  W White  lead. 

Knight  and  Sous Soap. 

British  Seaweed  Co Iodine  process. 

Gibbs,  D.  andW Soaps. 

Bailey,  J Colours  for  porcelain. 

Cow,  Hill,  and  Co India-rubber. 

Hopkin  and  Williams Fine  chemicals. 

Condy,  H.  B Disinfectants. 

Howlet  and  Campsie  Alum  Alum  and  prussiates. 
Co. 

Cook,  W.,  and  Co Soaps. 

Ogleby  and  Co Candles. 

Bronze  Medals. 


May  and  Baker  

Hodgson  and  Simpson   ... 

Taylor,  W.,  and  Co 

Day  and  Martin 

Oarrod  and  Co 

Mackay    

Lowe  and  Co 

Turner  and  Sons     

Dodge  

Britannia  Rubber  Co.    ... 

Pulford    .' 

Stephens 

Parker  and  Co.   

Langton  and  BickneUs  ... 

Haas  and  Co 

McDougall  Bros 

Cook  and  Co 

Burgoyne,  Burbridge,  and 
Squire. 

Davy,  Yates,  and  Rout- 
ledge. 

Squire,  P 

Darney 

Windle 

Goodwin  

Hosegood 

Lambe  and  Sterry 

Clarke 

Calley 

Roger* 

Nimmo    

Huskisson  

Holland  

Bush    

Ransom  

Talbot  and  Alder   

Green  

Adams 

Rumsey  

Sharon  Chem.  Co 


Mercurials. 

Soap. 

Candles. 

Blacking. 

Varnish. 

Varnish. 

Carbolic  acid. 

Varnish. 

India-rubber. 

India-rubber. 

Magenta  paints. 

Wood  stains. 

White  lead. 

Spermaceti. 

Indigo. 

Disinfectants. 

Alkalies,  etc. 

Pharm.  preps. 

Chemicals. 

Pharm.  preps. 
Glue. 

Machinery  oil 
Varnish. 
Colours. 

Paraffin  candles. 
Night-lights. 
Iron  paints. 
Mineral  oils. 
Glue. 

Iodides,  etc. 
Pharm.  preps. 
Essential  oils. 
Pharm.  preps. 
Colours. 
Gelatine. 
Plate  powder. 
Plate  powder. 
Chemicals. 


We  shall  publish  a  list  of  the  awards  to 
British  Exhibitors  in  Class  40  next  week.  We 
may  mention,  however,  that  one  of  the  gold 
medals  has  been   awarded  to^  ^hnson   and 
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Matthey  for  precioas  metals.  The  same  firm 
has  also  gained  a  medal  in  Class  47  for  plati- 
num vessels.  The  Patent  Plumbago  Crucible 
Company  has  received  a  silver  medal,  and  the 
Silicated  Carbon  Filter  Companv  a  bronze  one. 
The  winners  of  the  grand  piizes  who  repre- 
sent chemistiy  and  metallurgy  are  named 
below: 


OrancU  Prix, 


Jacobi,  Si.  Petersburg 
Seccbi,  Rome 


Kmpp,  Essen,  Prussia  ... 
Petin  and  Qandet,  Rive- 

de-Gier,  France. 
Schneider    and    Co.,    Le 

Creuzot,  France. 

Bessemer,  London 

Hofmann,  Berlin    

Siemens,  London    

Him,   Logelbach,  France 

Field,  Cyrus,  and  the 
Anglo-American  Com- 
panies. 

Penn  and  Son,  Qreenwich 


Application  of  galvano- 
plastic  tq  the  Arts. 

Meteorograph  and  meteo- 
rological and  astrono- 
mical  works. 

Cast  steeL 

Cast  steel  and  iron. 

Iron  manufactures. 

Manufacture  of  steel. 
Discovery       of      aniline 

colours. 
Regenerating  gas  furnace. 
Telegraph  cables. 
AtUntic  telegraph. 


Steam  engines. 

The  following  commissioners,  exhibitors,  and 
jurors,  have  been  pi*omoted  to  hirfier  rank, 
or  nominated  chevaliers  in  the  ijegion  of 
Honour : 

Legion  of  Honour, 
Or  and  Officer: 

Le  Play,  Qeueral  Commiasioner  of  the  Exhibition. 
Commanders : 

B^gnyer  de  Chaucourtois,  Chief  Engineer  of 
Mines,  Secretary  to  the  Imperial  Commis- 
sion. 

Euhlmann,  manufacturer  of  chemical  products 
at  LiUe. 

Baron  Liebig,  Bavaria. 

C^icers: 

Fourcade,  manafacturer  of  chemical  products  at 

Paris. 
Sterry  Hant,  Canada. 
Sir  William  Logan,  Canada. 
Father  Secchi,  Director  of  Observatory,  Rome. 
Krnpp,  manufecturer  of  steel,  Prussia. 
HofVnann,  professor  at  the  University  of  Berlin. 
Dove,  professor  at  the  University  of  Berlin. 

CheoaUert : 

Grandeau,  Doctor  of  Sciences. 
Schrotter,  Vienna. 
Fehling,  President  of  Chiss  44. 
Danielsen,  Sweden. 

Caselli,  Italy,  inventor  of  the  autographic  tele- 
graph 


DEFINITE  CONSTITUTION  OF  THE  FIRE-CLAYS. 

A  BEKARKABLE  paper  on  the  minerals  Eao Unite 
and  Pholerite,  hy  Johnson  and  Blake,  of  New 
Haven,  in  the  May  number  of '  Silliman's  American 
Journal  of  Science,'  merits  the  attention  of  chemists 
and  manafacturert,  as  well  as  of  the  mineralogists  to 
whom  it  is  directljr  addressed. 

Under  the  names  Nacr it e,Pholer  it e,  and  Stein- 
mark,  many  different  observers  have  described 
tabnlar  crystals  of  rhombic  form,  compacted,  for  the 
most  part,  into  plates  and  bundles,  and  usually  of 
microscopic  size.  *  The  researches  of  Johnson  and 
Blnke  now  show,  first,  that  all  these  minerals  are 
referable,  with  few  exceptions,  to  one  and  the  same 
species,  for  which  they  propose  the  name  kaolinite; 
and,  secondly,  that*  the  common  clays — or,  at  the 
least,  their  parer  varieties — are  little  more  than 
aggregations  of  crystals  of  the  mineral  in  question. 

Johnson  and  Blake  have  examined  with  the  micro* 
scope  some  twenty  different  specimens  of  pipeclay, 
kaolin,  and  fire-cl^.  In  all  of  these  samples  they 
have  found  a  larger  or  smaller  proportion  of  trans- 
parent plates  of  ci^stalline  kaolinite,  and  in  most  of 
the  specimens  the  plates  make  up  the  great  bulk  of 
the  substance.  The  behaviour  of  a  finely  divided 
white  kaolin  from  Diendorf  (Bodenmais),  Bavaria, 
may  be  taken  as  typical  of  that  of  all  the  finer  plastic 
clays.  When  dusted  dry  upon  a  glass  slide  of  the 
microscope,  it  appears  to  consist  chiefly  of  masses  of 
a  white  substanoe,  which  are  opaque,  or  nearly 
opaque,  by  transmitted  light ;  but  when  fully  illu- 
minated above  and  below  have  the  translucent  aspect 
of  snow  in  the  lump.  Interspersed  among  these 
masses  may  be  seen  extremely  minute  transparent 
plates  of  irregular  rounded  outline.  When  brongfat 
into  water  the  masses  are  almost  entirely  resolved 
into  similar  transparent  plates,  most  of  which  are  not 
more  than  o'oooi  of  aninch  in  breadth.  Even  the 
dark-coloured  Stoarbridge  clay  is  made  up  in  laige 
part  of  transparent  laminse,  and  the  same  remark  is 
true  of  various  blue  fire-clays  and  of  other  clays,  both 
white  and  coloured.  In  several  saipples  of  kaolin 
prismatic  bundles  of  loosely  aggr^^ated  plates  were 
observed.  These  bundles  are  usually  curved,  irregu- 
lar, and  three  or  four  times  as  long  as  broad.  In  one 
instance  the  bundles  contained  hexagonal  plates,  which 
could  be  made  out  with  ease  under  a  quarter- inch 
objective.  Other  specimens,  when  rubbed  between 
the  fingers,  assumed  a  distinctly  pearly  lustre,  and, 
after  this  treatment,  by  which  the  prismatic  crystals 
were  broken  up,  microscopic  examination  revealed  an 
abundance  of  hexagonal  plates. 

Even  powdery,  pulverulent  varieties  of  kaolin  were 
found  to  consist  of  definite  hexagonal  tables,  averaging 
0*0005  of  an  inch  in  diameter,  usually  thin,  but 
sometimes  aggregated  into  short  prisms. 

Kaolinite  is  a  soft,  white,  transparent,  infnable 
mineral,  crystallising  in  forms  which  probably  belong 
to  the  trimetric  system.  Its  specific  gravity  is  2'S, 
When  crystallised  it  has  usually  a  pearly  lustre ;  it  is 
insoluble  in  dilute  hydrochloric  acid,  and  in  most  of 
its  forms  is  difficidtly  decomposed  by  hot  concen- 
trated hydrochloric  acid;  hot  oil  of  vitriol  deoom- 
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poses  it,  and  it  dissolves  completely  in  strong  solution 
of  tlie  caustic  alkalies.  Its  composition  may  be  re- 
presented by  the  formula — 

AUOj,  2SiOz  +  2H1O. 

The  foregoing  facts  will  afford  the  basis  of  a  more 
satisfactory  explanation  of  the  plasticity  of  clay  than 
it  has  been  possible  to  frame  hitherto.  Upon  this 
point,  however,  Messrs.  Johnson  and  Blake  do  not 
'as  yet  cx)mroit  themselves  absolntely  to  any  special 
theory  ;  they  only  urge  that  the  plasticity  of  clay  is 
a  physical  character,  apparently  closely  connected 
with  the  fineness  of  the  particles.  Pure  kaolinite, 
Yrom  Summit  Hill,  Pennsylvania,  consisting  chiefly 
of  crystal-plates  averaging  0*003  of  an  inch  in 
diameter,  is  destitute  of  plasticity.  A  nearly  pure 
variety  of  the  mineral  from  Richmond,  Virginia, 
which  occurs  in  bundles  of  much  smaller  dimensions, 
the  hirgest  being  but  o'ooi  of  an  inch  in  diameter,  is 
stiU  scarcely  plastic  Other  varieties  of  the  coarsely 
crystallised  mineral  illustrate  the  same  truth,  though 
when  rubbed  between  the  fingers  they  become  soapy 
to  the  feel.  The  more  finely  divided  fire-clays,  how- 
ever, together  with  porcelain  earth  and  other  clays,  in 
which  there  are  no  bundles  or  aggregations  of  crys- 
tals, and  in  which  the  plates  themselves  are  extremely 
small,  are  all  highly  plastic.  So,  too,  the  crystals  of 
kaolinite  from  Summit  Hill,  when  triturated  in  an 
agate  mortar,  yield  a  powder  which  exhales  the 
argillaceous  odour  when  breathed  upon,  and  becomes 
highly  plastic  and  sticky  on  being  moistened  with 
water;  under  the  microscope  the  powder  closely 
resembles  the  finer  varieties  of  kaolin.  This  experi- 
ment accords  with  the  experience  of  those  chemical 
manufactures — to  say  nothing  of  the  potters — who, 
when  using  china  clay  as  a  lute,  take  pains  to  have 
the  paste  thoroughly  kneaded  beforehand  in  order 
that  it  may  adhere  more  strongly  to  the  glass.  Cer- 
tain analyses  of  kaolin  from  Passan,  published  by 
Sommaruga,  in  1865  (*Chem.  Centralblatt,*  p.  268), 
evidently  bear  upon  the  same  point,  for  they  show 
that  the  chemical  composition  of  two  varieties  of 
kaolin  used  in  the  Imperial  Porcelain  Works  at 
Vienna,  one  of  which  is  "  short"  and  the  other  "  fat," 
is  almost  absolutely  identical. 

It  may  well  be  that  the  plasticity  of  a  clay  is  re- 
lated to  the  form  of  the  plates  of  kaolinite  contained 
in  it,  and,  perhaps,  to  their  thickness ;  but  upon  this 
subject  it  is  admitted  that  further  investigation  is 
required."  The  observations  of  Johnson  and  Blake 
indicate  that  the  impurer  sedimentary  clays  are  the 
most  plastic ;  and  since  some  of  these  clays  are  not  so 
fine  as  "  shorter"  kaolins,  it  may  be  true  that  their 
plasticity  is  in  part  due  to  the  impurities  contained 
in  them. 

Bemarkably  enough,  the  formula  of  kaolinite  de- 
duced from  analyses  of  the  pure  mineral,  as  found 
crystallised  in  coal  seams  and  elsewhere,  does  not 
differ  from  the  formula  proposed  long  ago  for  kaolin 
bjL  Forchhammer  as  the  result  of  his  extended 
investigation  of  the  chemical  composition  of  clays. 
In  this  respect  the  experiments  of  Johnson  and 
Blake  merely  corroborate  those  of  the  Danish  che- 
mist.   It  13  more  particularly  in  their  investigation 


of  the  physical  constitution  of  tho  clays  that  the 
American  observers  have  done  good  service  by  the 
discovery  of  the  important  facts  above  enumerated. 
Their  work  enforces  the  old  lesson,  that  good  har- 
vests are  still  to  be  won  from  many  a  well-worn 
field  now  lying  fallow,  and  commonly  thought  to  be 
exhausted  and  sterile. 

UNIFERSirr  OF  LONDON, 

The  examination  papers  in  Natural  Philosophy 
and  Chemistry  have  been  placed  in  our  hands  by  one 
of  the  candidates  for  matriculation,  and  as  they  wiU 
interest  many  of  our  readers  we  print  them  below. 
It  is  our  intention  to  publish  as  soon  as  possible  after 
each  of  the  London  University  examinations  the 
papers  in  these  two  subjects. 

MATEIOTJLATION  EXAMINATION. — JUNE,  l867« 

Friday,  Juine  28. — Morning,  10  to  i. 

NATUBAL  PHILOSOPHY. 

Examiners '.—Vrot  R.  B.  Qifton,  M.A.,  and  Prof. 
G.  G.  Stokes,  D.C.L.,  F.R.S. 

1.  Three  strings  are  tied  in  a  knot;  the  ends  of 
two  of  them  are  fastened  to  pegs,  and  the  third  has 
a  known  weight  attached  to  it.  Give  a  construction 
for  finding  the  forces  pulling  the  pegs,  and  from  the 
construction  show  to  what  these  two  forces  respec- 
tively become  almost  equal  when  one  of  the  support- 
ing strings  is  almost  long  enough  to  allow  the  other 
to  hang  in  a  vertical  position. 

2.  Sketch  a  system  of  pulleys,  one  fixed  and  two 
movable,  in  which  one  end  of  the  string  passing 
round  each  pulley  is  attached  to  the  weight,  and 
find  the  relation  of  the  power  to  the  weight  in  equi- 
libriuuQ. 

3.  A  cylinder  is  placed  on  one  of  its  ends  on  a 
horizontal  plane,  sufficiently  rough  to  prevent  sliding, 
and  is  g^radually  pulled  by  a  string  attached  to  its 
upper  end,  until  it  falls  over.  What  part  of  the 
apper  surface  is  just  over  the  point  of  contact  of  the 
base  with  the  plane  when  this  takes  place  ? 

4.  A  stone,  after  falling  for  one  second,  strikes  a 
pane  of  glass,  in  breaking  through  which  it  loses 
half  its  velocity.  How  far  will  it  fall  in  the  next 
second  ? 

5.  At  what  depth  in  a  lake  is  the  pressure  of  the 
water,  including  the  atmospheric  pressure,  three 
.times  as  great  as  at  the  depth  of  ten  feet,  on  a  day 
when  the  height  of  the  liquid  column  in  a  water- 
barometer  is  T^^  feet  6  inches  ? 

6.  A  lump  of  bees'- wax,  weighing  2895  grains,  is 
stuck  on  to  a  crystal  of  quartz  weighing  795  grains, 
and  the  whole,  when  suspended  in  water,  is  found  to 
weigh  390  grains.  Find  the  specific  gravity  of  bees'- 
wax,  that  of  quartz  being  2*65. 

7.  A  barometric  tube  of  half  an  inch  internal 
diameter  is  filled  in  the  usual  way,  and  the  mercury 
is  found  to  stand  at  the  height  of  30  inches.  A  cubic 
inch  of  air  having  been  allowed  to  pass  into  the 
vacuum  above  the  mercury,  the  column  is  found  to 
be  depressed  5  inches.  What  was  the  volume  of  i\iQ> 
original  vacunm  ?  ^  y  ^ 
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8.  If  an  organ-pipe  were  filled  with,  and  blown 
with,  coal-gas  instead  of  air,  what  effect,  if  any,  would 
be  ppoducetl  on  the  pitch  of  the  note  ? 

If  the  pipe,  filled  with  air,  were  blown  with  coal- 
gas,  which  gradually  displaced  the  air  in  the  pipe, 
what  would  be  the  efibct  ? 

9.  A  ray  of  light  AB  is  at  B  partly  reflected  in  the 
given  direction  BC,  and  partly  refracted.  What 
must  be  the  direction  of  the  reflecting  surface  at  B, 
and  in  what  plane  must  the  refracted  ray  lie  ? 

Friday,  June  28. — Afternoon^  2  to  $. 

CHEinSTBY. 

JExaminers : — Henry  Debus,  Esq.,  Ph.D.,  F.R.S.,  and 
Prof.  Williamson,  Ph.D.,  F.R.S. 

1.  Describe  and  explain  the  preparation  of  oxygen 
from  potassic  chlorate  (chlorate  of  potash);  and 
name  the  snbstances  which  are  formed  when  carbon, 
hydrogen,  sulphur,  and  phosphorus,  are  respectively 
burned  in  an  excess  of  oxygen.  Which  of  the  follow- 
ing bodies  can  be  burned  in  oxygen: — Sulphur, 
nitrogen,  coke,  sulphurous  acid,  wax,  iodine,  chlorine, 
and  ammonia  ? 

2.  What  weight  of  oil  of  vitriol  (HzS04)  must  be 
decomposed  for  the  evolution  of  one  gramme  of 
hydrogen  ? 

3.  Give  the  symbols  of  the  following  elements  and 
compounds: — Hydrogen,  nitrogen,  nitrous  oxide, 
carbon,  marsh-gas,  chlorine,  bromine,  phosphorufl, 
phosphoric  acid,  and-«ilicic  acid. 

4.  Describe  the  effects  produced  by  chlorine  on  the 
following  substances: — Indigo  solution,  copper  foil, 
powdered  antimony,  powdered  charcoal,  phosphorus, 
and  sulphur. 

5.  How  much  carbon  could  be  completely  burned 
by  a  ton  of  air  ? 

6.  Explain,  by  means  of  symbols,  the  preparation 
of  hydrochloric  acid  from  common  salt  and  sulphuric 
acid.  How  many  volumes  of  chlorine  and  hydrogen 
are  required  for  the  preparation  of  two  volumes  of 
hydrochloric  acid  ?  How  does  water  act  on  hydro- 
chloric acid  gas  ? 

7.  What  degree  of  the  Centigrade  scale  corresponds 
to  85**  P.,  and  what  degree  of  the  Fahrenheit 
scale  to  — 40°  C? 

8.  Name  the  most  important  natural  substances  in 
which  nitrogen  is  contained ;  and  describe  how  you 
would  prepare  nitrogen.  Enumerate  the  principal 
properties  of  nitrogen ;  and  show  how  it  may  be  dis- 
tinguished  from  oxygen,  hydrogen,  and  carbonic  acid. 


CORRESPONDENCE, 

CALCULUS  OF  CHEMICAL  OPERATIONS. 
To  the  Editor  ef  Tbs  LABCXAToai. 
SiB,--Though  I  acknowledge  the  kindness  of  Sir 
B.  Brodie  in  replying  to  my  former  letter  concern- 
ing his  chemical  calculus,  I  roust  say  that  his  answer 
is  an  enigma  to  me.  He  blames  me  for  applying  to 
his  flindamental  equations  the  simplest  algebraic  pro- 
oess,  and  yet  he  concludes  by  reasserting  that  on  his 
principles  *'  a  true  chemical  calculiw  may  be  developed, 


in  which  we  are  enabled  to  reason  by  the  agency  of 
the  same  algebraic  processes  through  which  reasoning 
is  conducted  in  arithmetical  algebra." 

Now,  if  an  equation  means  anything  in  algebra,  it 
is  that  one  mem  her  .may  be  substituted  for  the  other, 
and  yet  if  we  perform  this  simplest  of  operations 
upon  the  very  equations  which  Sir  B.  Brodie  lays 
down  we  have  irreconcilable  contradiction. 

Sir  B.  Brodie  says  that  his  equations  are  not  to  be. 
multiplied  and  divided,  but  the  fact  is  I  did  not  in- 
troduce any  more  factors  than  he  himself  habitually 
uses.    He  constantly  takes — 

xxr  ^  X  -^  X  -{-  X. 

All  I  do  is  to  substitute  for  xx  its  value  x  -}-  x,  given 
in  the  third  fundamental  equation.  We  get  a?  (a?  +  ^)* 
which  the  second  fundamental  equation  stateis  to  be 
XX  -f  ^^>  and  this  again  is  x  -^  x  -\'  a  -^  »,  in  con- 
tradiction of  the  fonner  result. 

I  can  perfectly  understand  that  after  Prof.  Brodie 
has  in  the  equation  xy  =z  x  -{-  y  asserted  multiplica- 
tion to  be  the  same  Us  addition,  that  it  is  no  longer 
possible  to  allow  multiplication,  but  this  is  hardly  in 
accordance  with  symbolic  analogies  which  are  in- 
volved throughout  the  paper. 

When  I  find  that  Professor  Williamson  is  reported 
to  have  said  at  the  l^yal  Society,  on  the  20th  of 
June  (see  Labobatosy,  p.  231),  that  "the  introduc- 
tion of  algebra  into  chemistry,  for  reasonings  like 
those  to  which  Sir  B.  Brodie  has  applied  it,  is  a  step 
of  incalculable  importance."  I  think  that  he,  as  well 
as  some  other  chemists  who  have  discussed  the  paper, 
cannot  have  investigated  the  supposed  groundwork 
of  the  calculus.  I  have  no  hesitation  in  asserting 
that  there  is  nothing  in  these  symbols  which  is  hifth 
new  and  true  beyond  the  old  symbols  of  the  chemical 
elements.  1  assert  that  xy  no  more  involves  true 
notions  of  multiplication  or  symbolic  analogy  than 
does  HCl.  It  is  impossible,  in  fact,  to  interpret  a  weiyht 
multiplied,  by  a  weight.  Yon  can  add  a  pound  to  a 
pound,  but  you  cannot  multiply  them.  Sir  B.  Brodie, 
indeed,  puts  the  matter  into  the  language  of  operations. 
He  says,  we  begin  with  the  unit  of  empty  space  (ij; 
we  operate  upon  it  with  x  and  get  x,i  (the  weight  jr) ; 
then  we  operate  again  (y.a?.  i)  and  get  the  weighty-far. 
I  deny  that  the  second  operation  is  the  same  as  the 
first.  To  add  further  weight  is  not  a  repetition  of 
the  operation  to  turn  space  into  weight. 

To  learn  what  a  compound  operation  means  we 
have  only  to  turn  to  the  celebrated  paper  of  the  late 
Mr.  D.  F.  Gregory,  in  the  '  Edinburgh  Philosophical 
Transactions'  (vol.  xiv,  p.  212),  which  Prof.  Brodie 
quotes  in  support  of  his  notion  that  there  may  be 
symbols  obeying  the  law  ay  =  a?  +  y, 

Mr.  Gregory  says — "What,  then,  will  the  com- 
pound operation  h  (a  {x)  )  represent  ?  If  x  represent 
a  point,  a  {x),  which  is  the  transference  of  a  point  to 
a  rectilinear  distance,  or  the  tracing  out  of  a  straight 
line,  will  stand  for  the  result  of  the  operation,  and 
then  b  (a  (x)  )  will  be  the  transferring  of  a  line  to  a 
given  distance 'from  its  original  position.  In  order 
to  effect  this  the  line  must  be  moved  parallel  to  itself, 
the  effect  of  which  will  be  the  tracing;  out  of  a 
parallelogram."  "^  """^  "^  ^^x^^.^ 
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Each  operation  here  adds  a  new  dimension  of  space, 
and  of  coarse  we  cannot  interpret  anything  beyond 
the  third  dimension  of  space.  Now,  even  if  we  be 
allowed  to  represent  chemical  operations  as  turning 
space  into  weight,  I  deny  that  we  can  repeat  the 
operation  and  carry  any  interpretation  with  ns. 

My  meaning  wuU  be  made  most  plain,  perhaps,  by 
the  following  comparison : 
Gregory's  symbols  x         a{x)  h(a{x)). 

Meaning  Point.    Line.    Parallelogram. 

Chemical  symbols      i  i.x  ijt.y, 

Brodie's  meaning  Space.  Weight.  Jncreas^  weight. 
True  meaning        Space.  Weight.      IneonceivabU. 

The  proper  symbolic  representation  of  a  compound 
weight  in  chemistry  is  a:  +  y,  and  if  we  import  the 
notion  of  space  it  must  be  as  in  o  -|-  a?  +  y,  where 
o  ^  weight  of  the  empty  unit  of  space.  I  deny 
that  Sir  B.  Brodie  has  any  right  to  use  the  language 
of  multiplication,  calling  the  elements  prime  factors^ 
and  representing  a  compound  by  xy^  when  all  along 
he  is  dealing  only  with  addition  and  subtraction. 
Especially  I  am  unable  to  see  how  he  is  warranted  in 
saying  that  he  is  enabled  to  give  to  xy^  "as  the 
symbol  of  a  compound  weight,  an  exact  interpreta- 
tion in  harmony  with  symbolic  analogies." 

It  will  now  be  apparent  why  Professor  Brodie  will 
not  allow  his  equations  to  be  multiplied  or  divided, 
namely,  because  he  has  given  the  name  of  multiplica- 
tion to  what  is  not  multiplication.  But,  as  it  happens, 
he  has  himself.  In  the  fundamental  equation— 

j^(y  +  y»)  =  ^  +  ^i^i 

performed  multiplication  under  characteristic  cir- 
cmndtances;  hence  it  is  that  by  mere  substitution 
(which  must  be  permitted  in  anything  partaking  of 
the  nature  of  an  algebraic  calculus)  we  arrive  at 
irreconcilable  contradiction, 

I  am.  Sir,  your  obedient  servant, 

W.  Staitlbt  JETOirs. 
Otoem*  ColUg€,  Manehetter;  Jnly,  1867. 

ABSTRACTS  OF  FOREIGN  PAPERS. 

BY   HENRY  WATTS,   B.A.,   P.R.S., 
AND   E.  J.   MILLS,  D.SC. 

On  the  Compounds  of  Picric  Acid  with  Ifydrocarbons, 
and  on  their  Use  in  Analysis,  By  M.  Bebthelot.* 

I.  Preparation. — ^These  compounds  may  be  formed 
by  ^rect  combination,  and  without  the  intervention 
of  any  solvent ;  but  in  order  to  obtain  comparable 
results,  the  author  lias  uniformly  operated  with 
solutions  of  picric  acid  in  ordinary  alcohol,  satu- 
rated at  25  to  30^  the  reaction  being  effected  in 
Buch  a  manner  that  the  desired  compound  may  sepa- 
rate from  a  liquid  previously  saturated  with  the  picric 
acid  and  hydrocarbon,  this  liquid  finally  remaining 
saturated  with  the  compound,  and  nearly  saturated 
with  picric  acid.  These  compounds  have,  indeed,  but 
little  stability,  and  are  easily  resolved  by  an  excess 
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of  the  solvent  into  picric  acid  and  hydrocarbon: 
hence,  if  an  alcoholic  solution  of  picric  acid,  saturated 
at  a  lower  temperature,  as  at  0%  or  even  at  10°,  be 
used,  the  formation  of  the  compound  is  partly,  if  not 
entirely,  prevented  by  the  too  great  proportion  of 
alcohol  present.  On  the  other  hand,  when  alcoholic 
solutions  of  picric  acid,  saturated  at  higher  tempera- 
tures, as  at  the  boiling-point,  are  employed,  the 
results  are  often  complicated  by  the  deposition  of 
picric  acid  as  the  liquid  cools. 

The  reaction  of  alcoholic  solutions  of  picric  acid 
upon  hydrocarbons  has  been  effected  under  three 
different  conditions,  each  of  which  is  characteristic 
for  certain  bodies. 

(i)  The  hydrocarbon  is  dissolved  separately  t» 
ordinary  or  absolute  alcohol,  so  as  to  obtain  a  solution 
saturated  at  ordinary  temperatures  {by  agitation,  or 
by  cooling)^  and  this  solution  after  filtration  is  mixed 
with  the  alcoholic  solution  of  picric  acid. 

Naphthalene  thus  treated  yields  immediately,  or 
on  agitation  with  a  glass  rod,  a  characteristic  pre- 
cipitate crystallised  in  fine  yellow  needles.  Moreover, 
it  appears  to  be  the  only  crystallised  hydrocarbon 
which  yields  a  precipitate  under  the  precise  conditions 
above  specified.  Others,  which  are  likewise  capable 
of  forming  crystalline  compounds  with  picric  acid,  are 
much  less  soluble  than  naphthalene  in  cold  alcohol : 
consequently  their  alcoholic  solutions  saturated  in 
the  cold  do  not  precipitate  picric  acid ;  nevertheless, 
a  picric  precipitate  may  sometimes  be  obtained  with 
these  hydrocarbons  when  they  are  dissolved  in  the 
pyrogenic  liquids  which  sometimes  accompany  them, 
because  these  liquids  holding  the  hydrocarbons  in 
solution,  often  dissolve  in  cold  alcohol  more  easily 
than  the  crystallised  hydrocarbons  themselves.  In 
such  cases  the  precipitate  must  be  utilised  for  sepa- 
rating the  hydrocarbon,  the  reaction  of  which  with 
picric  acid  may  then  be  studied  in  the  manner  pre- 
sently to  be  described. 

(2)  The  hydrocarbon  is  dissolved  in  hot  alcohol, 
and  the  mixture,  while  still  hot,  is  mixed  with  an 
alcoholic  solution  of  picric  acid  saturated  at  ordinary 
temperatures, — This  mode  of  operation  is  successful 
in  most  cases ;  nevertheless,  the  following  is  some- 
times preferable :  .  -   ^  »    ^ 

(3)  The  hydrocarbon  is  dissolved  toith  atd  of  heat 
in  an  alcoholic  solution  of  picric  acid  saturated  ai 
ordinary  temperatures,  and  the  mixture,  after  boiling 
for  a  f etc  seconds,  is  left  to  cool.  The  picric  com- 
pound ifi  then  deposited  during  cooling,  either  imme- 
diately or  after  some  hours. 

It  may  here  be  remarked  that  picric  acid  often 
facilitates  the  solution  of  a  hydrocarbon  in  boiling 
alcohol  J  or,  to  speak  more  precisely,  the  body  which 
dissolves  in  the  hot  alcohol  is  not  the  hydrocarbon 
itself,  but  its  picric  compound.  Hence  the  formation 
of  characteristic  and  copious  precipitates  is  sometimes 
observed  with  hydrocarbons  which,  when  pure,  are 
insoluble  in  boiling  alcohol,  such,  for  example,  as 
benzerythrene. 

Under  the  conditions  above  defined,  characteristic 
picric  compounds  may  be  obtained  with  naphthalene, 
retene,  anthracene  and  its  homologiies,  chrysene 
(triphenylene),  benzerythrene,  and  the  hydrocarbon, 
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volatile  at  about  260^  contained  in  the  crude  anthra- 
cene of  coal-tar. 

On  the  other  hand,  no  precipitate  is  obtained  with 
benzene,  cumene,  or  other  homologies  of  benzene,  nor 
with  styrolene,  although  benzene  and  cumene,  ac- 
cording to  Fritzsche,  and  styrolene,  according  to 
Berthelot,  are  capable  of  forming  picrates,  when 
picric  acid  is  dissolved  directly  in  the  hydrocarbon, 
and  the  solution  is  cooled  or  left  to  evaporate.  These 
compounds,  however,  are  not  formed  in  alcoholic 
solution. 

Neither  is  any  picric  compound  formed  in  presence 
of  alcohol,  with  phenyl  or  its  homologues,  with  tere- 
benthene  and  its  numerous  isomers,  or  with  the 
numerous  hydrocarbons  of  the  formene  series 
(C,Hx«  +  i),  the  ethylene  series  (C»Hi,),  or  the  acety- 
lene series  (C,H»,_i),  which  have  been  examined  by 
Berthelot,  whose  observations  on  this  point  agree 
with  those  of  Fritzsche.  .  The  formation  of  the  picric 
compounds  may,  therefore,  serve  for  the  detection 
and  separation  of  certain  classes  of  hydrocarbons. 

2.  Characters  of  the  Picric  Compounds. 

(i)  JPicrate  of  Naphthalene  (CioHs).— Beautiful 
stellate  needles,  visible'  even  with  the  naked  eyOf 
better  with  the  microscope,  under  which  they  appear 
as  long  sulphur-yellow  prisms  traversing  the  entire 
'field  of  view.  They  are  rapidly  dissolved  and  de- 
composed by  excess  of  alcohol.  Their  formation 
serves  ip  distinguish  naphthalene  fh>m  phenyl,  which 
often  resembles  it  closely  in  external  appearance, 
especially  when  isolated  by  sublimation. 

(a)  Picrate  of  Jteiene  (CisH  is). — Beautiful  needles, 
resembling  the  naphthalene-compound  in  form,  but 
distinguished  by  a  much  deeper  orange  tint.  More- 
over, this  compound  is  not  formed  in  an  alcoholic 
solution  of  retene  saturated  in  the  cold. 

(3)  JPicrate  of  Anthracene  (C14H10).  —  Needles 
having  the  same  form  as  the  two  preceding,  but  a 
very  brilliant  ruby-red  colour,  which  likewise  shows 
itself  on  surfaces  where  the  mixture  has  evaporated 
and  on  the  points  of  rods  dipped  into  it.  On  care- 
fully pressing  the  crystals  between  the  glass  plates 
of  the  microscope,  the  long  needles  split  up  into  a 
multitude  of  truncated  prisms,  having  a  very  peculiar 
aspect. 

Picrate  of  anthracene  is  decomposed  with  peculiar 
facility  by  excess  of  alcohol ;  indeed,  the  red  solution 
in  which  it  is  formed  is  decolorised  by  addition  of 
even  a  small  quantity  of  alcohol,  and  afterwards 
exhibits  under  the  microscope  the  colourless  curve- 
faced  crystals  of  anthracene,  mixed  with  only  a  few 
red  needles  of  the  picrate.  The  same  effect  is  pro- 
duced if  the  alcoholic  solution  of  picric  acid  has  been 
saturated  at  too  low  a  temperature ;  to  obtain  good 
results  it  must  be  saturated  at  30°  to  40^ 

The  formation  of  the  red  needles  is  not  confined  to 
pure  anthracene,  but  takes  place  likewise  with  the 
crude  anthracene  of  coal-tar,  which  consists  of  trae 
anthracene  mixed  with  several  less  volatile  and  more 
fusible  hydrocarbons  homologous  with  it,  also  with 
chrysene  and  certain  hydrocarbons  having  the  com- 
position attributed  to  paranaphthalene,  C15H12.  The 
production  of  a  red  picrate  belongs,  therefore,  to  a 


class  of  hydrocarbons  rather  than  to  anthracene  in 
particular ;  and  to  identify  the  latter  recourse  must 
Airther  be  had  to  its  melting-point,  boiling-point, 
etc. 

(4)  JPicrate  of  Chrysene  (TViphenylene,  CisHu).— 
The  name  chrysene  is  applied  by  Berthelot  to  a  hydro- 
carbon obtained  by  the  action  of  heat  on  benzene,  and 
contained  in  small  quantity  in  the  crude  anthracene  of 
coal-tar.  When  its  warm  alcoholic  solution  is  mixed 
with  alcoholic  picric  acid  saturated  at  ordinary  tem- 
peratures, the  mixture  yields  on  cooling  a  yellow 
granular  precipitate,  which,  if  the  proportions  of 
chrysene  and  picric  acid  have  been  carefully  adjusted, 
exhibits  under  the  microscope  the  appearance  of 
small  yellow  needles,  grouped  in  tufts,  quite  different 
from  the  long  needles  formed  by  the  preceding  com- 
pounds. If  the  solutions  contain  an  exceas  of  chry- 
sene, the  yellow  crystals  of  the  picrate  are  mixed 
with  the  white  transparent  lance-shaped  crystals  of 
chrysene,  which,  however,  do  not  alter  the  general 
appearance  of  the  precipitate.  If  the  chrysene  solu- 
tion contains  benaerythrene  (infra)  the  yellow  tufts 
of  the  picrate  beeome  brownish,  and  diminish  more 
and  more  in  bulk  till  they  degenerate  into  rounded 
masses  resembling  small  drops  of  liquid  Mnged  with 
microscopic  needles. 

(5)  Picrate  of  Benzerythrene. — Benzerythrcne  is 
the  orange-coloured  solid  resinous  hydrocarbon  which 
passes  over,  after  the  chrysene,  in  distilling  the  pyroge- 
nous  products  of  benzene.*  It  likewise  accumulates  in 
the  last  volatile  products  yielded  by  crude  anthracene 
and  by  pitch.  It  is  nearly  insoluble  in  alcohol,  even 
at  the  boiling  heat.  But  on  boiling  it  with  an  alco- 
holic solution  of  picric  acid  saturated  in  the  cold,  the 
liquid,  as  it  cools,  deposits  a  picrate  in  yellowish-brown 
flocks,  which  appear  under  the  microscope  to  consist 
of  extremely  thin  molecular  granulations,  having  a 
tendency  to  aggregate  in  small  brown  heaps. 

(6)  Picrate  of  Hydrocarbon  volatile  at  260°,  caJi- 
tained  in  crude  Anthracene. — This  is  a  lamellar 
hydrocarbon,  distinct  from  naphthalene  and  from 
phenyl,  which  is  met  with  in  submitting  to  a  series 
of  methodical  fractional  distillations  the  moat  volatile 
portions  of  crude  anthracene.  A  hydrocarbon  of  very 
similar  character,  and,  perhaps,  identical  with  this, 
occurs  amongst  the  products  of  the  action  of  ethylene 
on  benzene.  Neither  of  these  hydrocarbons,  when 
added  in  cold  saturated  solution  to  an  alcoholic  solu- 
tion of  picric  acid,  also  saturate<l  in  the  cold,  forms 
any  precipitate,  a  character  by  which  they  are  dis- 
tinguished from  naphthalene;  but  if  they  are  dis- 
solved at  the  boiling  heat  in  an  alcoholic  solution  of 
picric  acid  saturated  in  the  cold,  the  liquid,  on 
cooling,  deposits,  after  some  time,  a  picrate  in  fine 
orange-coloured  needles,  similar  in  form  to  those  of 
the  naphthalene  and  anthracene  compounds,  and  in- 
termediate in  colour.  The  large  prismatic  needles 
forming  this  compound  are  sometimes  fringed  with 
smaller  needles  joined  to  them  at  very  acute  angles, 
and  these  again  with  others  still  smaller,  the  whole 
presenting  a  very  peculiar  appearance.  This  picric 
compound  is  much  more  soluble  than  the  picrates  of 
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naphthalene  and   anthracene,  and   is  more  slowly 
deposited. 

(7)  Picric  Acid. — As  this  acid  often  separates  from 
solution  in  the  free  state,  together  with  the  com- 
pounds above  described,  the  microscopic  appearances 
of  its  crystals  require  to  be  carefally  noted.  When 
an  alcoholic  solution  of  picric  add  evaporates  quickly 
on  the  glass  plate  of  the  microsoopei  the  plate  be- 
comes covered  with  a  maltitnde  of  thin  yellow 
laminse,  grouped  like  fern-leaves ;  but  when  the  acid 
separates  from  alcohol  by  slow  evaporation,  or  by 
cooling,  it  forms  large  irregular  yellow  prisms,  per- 
pendicularly truncated  at  one  end,  and  terminated  by 
unequal  acuminations  at  the  other.  The  crystals  are 
known  to  belong  to  the  trimetric  or  rhombic  system. 
By  the  unequal  development  of  certain  faces,  they 
often  degenerate  into  pentagonal  tables,  having  two 
ndes  perpendicular  to  the  third,  while  the  others 
meet  at  an  angle  of  about  70"^.  Sometimes,  on  the 
other  hand,  the  large  prisms  become  shortened,  form- 
ing crystalline  grains,  the  three  dimensions  of  which 
are  comparable.  Commercial  picric  acid  sometimes 
exhibits,  in  addition  to  the  above,  yellow  needles 
like  picrate  of  naphthalene,  either  slender,  short,  and 
groaped  in  small  numbers,  or  in  lar^  groups  of  long 
needles  of  a  pure  yellow  colour. 

On  the  Comtitution  of  Amylenic  Hydrate,  and  of 
Butylio  and  Ani/lic  Alcohols  as  obtained  by  Fer* 
mentation.    Byl^.  Eblenmisyeb.* 

Experiments,  which  the  author  has  not  yet  con- 
cluded, show  that  butylic  acid  and  amylic  alcohol,  as 
obtained  in  the  process  of  fermentation,  are  best 
represented  by  the  rational  formulae — 

CHjCHj  CHjCHj 

V  V   * 

CH  CH 

I  I 

CH»OH  CHx 

(Butylic  alcohol.)  I 

CH2OH 
(Amylic  alcohol.) 
by  which  expression  it  is  meant  that  butylic  alcohol 
is  methyl  alcohol  in  whose  methyl  one  atom  of  hy- 
drogen has  been  exchanged  for  pseudo-propyl ;  and 
that  amylic  alcohol  is  ethyl  of  alcohol,  in  whose 
methyl  one  atom  of  hydrogen  has  been  exchanged  for 
pseudo-propyl.  The  amylenic  hydrate  of  Wurtz  is 
pseudo-proply  alcohol,  in  which  pseudo-propyl  occu- 
pies the  place  of  an  atom  of  methyl;  and  the  iso- 
amylamine  of  the  same  chemist  is  related  to  ordinary 
amylamine,  as  shown  in  the  formulie — 

CH,  CHiNHx 

CHNHa  CHa 

CH  CH 

A  A 

CH3CH3  CH,CH| 

(IfO-amylamine.)  (Amylamine.) 

*  *Zeit.ClitiDV  1867,117. 


On  the   Composition  of  some  Dried  Druits. 
Fattsto  Sestiiti.* 


-By 


A&hydroiu 
Glucose, 
per  cent. 

Solationof 

CaiiiUc  Soda 

saturated  by 

100  grms. 

of  IVuit. 

c.c. 

42*00 
45  so 
4835 
45-40 

IO-5 
5» 

11 

5397 
54-00 

a393 

363 

173 
154 

13Z8 

35-9 

3 1  "95 

56* 

The  acidity  of  the  fruits  was  estimated  by  means 
of  an  alkaline  solution  containing  20  grammes  of 
caustic  soda  (i  eq.)  to  a  litre  of  distilled  water.  The 
separation  of  the  glucose  was  effected  by  dialysis,  and 
the  saccharometric  estimation  was  made  by  Fehling's 
process. 

The  dates  and  plums  were  separated  from  the 
kernels,  and  after  they  had  been  weighed  the  experi- 
ments were  made  on  the  pulp  alone. 

7  dates  weighed  100  »  kernels  7-3  +  Pulp  9x7 

15  dry  white  plums        „      100  =       „     na  +    „     78-8 
13  dry  bhick  plums        „      100  =       „      171  +    „     8r8 


Water, 
per  cent. 

D17  figs,  common  34-38 

„        h  piece 4036 

„       from  MarBeilles 31-67 

Dates  (without  kernels) 3918 

Raisins  from  Ck>rinth  (dried  cur- 
rants)      3464 

Dried  raisins  (ZibiMo) 37  83 

Dried  pearst    3486 

Dried  plums    from    Marseilles 

Twithout  kernels)    3155 

Dried  white  plums  from  Italy 

(without  kernels)  33-09 


On  the  Brominated  Derivates  of  Gallic  Acid,    By 

E.  GRIHAT7X.t 

When  bromine  is  gradually  added  to  gallic  acid, 
the  mixture  being  facilitated  by  trituration  after  each 
addition,  a  brisk  reaction  takes  place,,  the  liquid 
quickly  becoming  decolorised  and  giving  off  copious 
fumes  of  bromhydric  acid.  The  product  consists  of 
mono-  or  dibromo-gallic  acid,  according  to  the 
quantity  of  bromine  employed. 

To  prepare  monobromogallic '^  acid,  i  molecule 
(2  ats.)  of  bromine  is  added  to  i  molecule  of  gallic  acid 
(about  equal  weights) ;  the  product  is  dissolved  in 
five  or  six  times  its  weight  of  boiling  water;  and  the 
filtered  solution  is  left  to  evaporate  in  dry  air  in 
presence  of  sulphuric  acid ;  monobromogallic  acid  is 
then  deposited  in  crystals  after  a  day  or  two,  and  the 
mother-liquor  yields  colourless  laminss  of  dibromo- 
g^llic  acid. 

Monobromogallic  acid — 

C7H5Br05  =  C6HBr{g^^^ 

crystallises  by  spontaneous  evaporation  in  small, 
shining,  transparent,  yellow,  hexagonal  plates,  which 
become  white  and  opaque  at  loo^  From  its  con- 
centrated boiling  aqueous  solution,  it  separates  in 
slender  colourless  needles.  It  is  very  soluble  in 
boiling  water,  slightly  soluble  in  cold  water,  dissolves 

•  •  Bull.  80c.  Chim.'  [1],  vii,  236. 

t  The  smallness  of  the  quantity  of  gluoose  in  these  dried  peart 
(from  Forli,  in  Bomagna)  arises  from  the  practice  of  immersing 
them  in  boiling  water  before  drying  them.  This  has  the  effect 
of  rendering  them  more  gelatinous,  and  enables  them  to  kero 
better. 

;  'Comptes  renduB,'  Ixiv,  976  (13  Mai,  186: )i 
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also  in  alcohol  and  in  ether.  It  does  not  alter  at 
aoo"*;  bnt  when  heated  above  that  temperature  it 
melts,  becomes  coloured  and  decomposes,  giving  off 
bromhydric  acid  and  leaving  a  carbonaceous  residue. 
It  oxidises  readily  in  the  air  in  the  presence  of  alkalies. 
Lime-water  and  baryta-water  give  it  a  rose  colour, 
changing  to  greenish  and  then  to  orange-yellow ;  with 
ammonia  and  potash  it  becomes  orange-yellow ;  with 
ferric  chloride,  black. 

Dibromogallic  acid — 

C7H4Br»05  =  C6Br»{g>jj^ 

IB  obtained  at  the  same  time  as  the  monobrominated 
acid,  but  is  more  easily  prepared  by  triturating  gallic 
acid  with  excess  of  bromine.  The  formula  of  gallic 
acid  shows  that  it  cannot  yield  a  tribrominated 
derivative.  On  triturating  gallic  acid  with  two  or 
three  times  its  weight  of  bromine,  and  digesting  the 
product  with  three  times  its  weight  of  boUing  water, 
the  solution,  on  cooling,  deposits  dibromogallic  acid 
in  long  needles  or  prismatic  laminee,  which  are  brittle, 
shining,  and  colourless,  or  sometimes  tinged  with 
yellow.  At  lOo"  it  becomes  slightly  coloured,  but 
retains  a  molecule  of  water,  which  it  does  not  give 
up  even  at  120°.  At  that  temperature  it  becomes 
opaque  and  coloured;  at  140°  it  begins  to  melt  and 
decompose;  and  above  200°  it  gives  off  a  large 
quantity  of  bromhydric  acid,  leaving  a  residue  of 
charcoal. 

Dibromogallic  acid  is  soluble  in  boiling  water, 
slightly  soluble  in  cold  water,  soluble  also  in  ether 
and  in  alcohol.  In  presence  of  alkalies  it  becomes 
quickly  coloured  on  exposure  to  the  air.  A  few  drops 
of  lime-  or  baryta-water  impart  to  it  a  bright  rose 
colour,  changing,  on  addition  of  a  larger  quantity  of 
the  reagent,  to  a  very  light  green.  The  resulting 
solution,  on  exposure  to  the  air,  rapidly  darkens  and 
acquires  a  very  rich  red  colour.  On  adding  an  ethereal 
solution  of  the  acid  to  baryta-water,  the  mixture 
acquires  a  fine  indigo-blue  colour,  changing  to  red  on 
addition  of  water.  Ammonia,  potesh,  and  soda,  colour 
it  orange-red,  changing  to  rose-red  in  dilute  solu- 
tions. With  ferric  chloride  it  acquires  a  black-blue 
colour. 


Becbeatite  Science. — A  penny  contemporary 
an  article  on  the  inflammable  liquid  said  to  have  been 
*  The  World  of  Science  *  lately  edified  its  readers  by 
prepared  for  the  Fenians.  This  liquid,  which  is  simply 
a  solution  of  phosphorus  in  bisulphide  of  carbon,  is 
introduced  to  young  chemists  as  a  subject  for  recrea- 
tive experiment.  "  Much  amusement,"  we  are  told, 
"may  be  created  by  the  following  experiment: — 
Moisten  the  finger  with  the  solution,  and  make  marks 
upon' the  face;  for  example,  draw  lines  across  the 
eyebrows  and  round  the  mouth,  with  a  large  spot  at 
the  end  of  the  nose.  In  the  dark  a  most  hideous 
appearance  will  be  presented,  the  lines  and  spots 
being  indicated  by  blue  fire."  We  are  further  in- 
formed that  this  experiment  is  quite  harmless.  Is 
the  writer  prepared  to  illustrate  its  harmlessness  by 
applying  the  solution  to  his  own  skin  p 


FARU, 

Our  readers  will  b«  glad  to  learn  that  Professor  Adolpbe 
Wurtz,  F.R.S.,  of  the  Icole  de  M6deciiie,  Paris,  kai  promiiedf  to 
contribute  to  our  |>a;;«b.  We  hope  to  publish  an  onginal  com- 
munication from  this  distiuguishea  chemist  in  an  early  nomber. 

Fart  XL  of  Watts's  'Dictionary  of  Chemistry '  has  just  appeared. 
It  is  devoted  to  the  compounds  of  sulphur. 

The  *Moming  Post'  teUs  the  story  of  the  Albert  HaU.  In  the  eaiif 
part  of  last  year  a  body,  consisting  of  one  hundred  and  fifty  gentle> 
men  of  the  first  eminenoe,  denominated  vice-patrons,  met  at 
Marlborough  House,  aid  passed  resolutions  in  fsTour  of  building 
a  Central  Hall  of  Arts  and  Sciences.  The  Commissioners  of  iSsi 
undertook  to  provide  a  site  worth  £60,000,  and  to  guarantee  a  sam 
of  £50,000.  For  thfi  remainder  of  the  total  sum  of  £100,000 
necessary  for  the  completion  of^  the  buildii^  £150,000  were 
offered  to  public  subscription,  and  it  was  geneFslhr  understood 
that  until  that  amount  was  covered  no  steps  would  be  taken  for 
commencing  the  hall.  Subscriptions  were  solicited  and  obtained 
to  the  amount  of  £1  ix,ooo.  In  the  month  of  June,  1S66,  however, 
tlie  whole  matter  fell  into  abeyance,  and  was  for  suae  time  en- 
veloped in  silence.  At  length,  in  April,  1867,  the  sobscribers,  to 
their  surprise,  received  three  documents  from  the  committee,  viz., 
a  copy  01  a  charter  already  promulxated,  but  with  the  oontenta  of 
which  they  had  till  Uien  never  been  made  acquainted;  a  call 
letter,  and  forms  for  payment ;  and  a  document  announcing  the 
laying  of  the  first  stone  in  May,  and  stating  the  fact  that  the 
committee  had  entered  into  an  agreement  with  Messrs.  Lucas,  the 
contractors,  by  which  the  latter  undertook  to  complete  the  building 
for  £i99,74iB,  while  thev  would  take  up  the  £38,000  which  the 
public  had  not  subscriBed.  By  the  original  proposal  each  sub* 
scriber  of  £100  was  the  holder  of  one  of  2000  seats  folly  sub- 
scribed, out  of  which  onlv  500  could  be  sold  by  any  one  pai^. 
By  the  new  arrangemeot  .he  is  the  holder  of  one  out  of  iteo  seats 
fully  subscribed,  including  the  Commiasionen*  500 ;  while  a  new 
element  is  introduced,  of  Messrs.  Lucas  with  380  seats,  which, 
from  the  very  nature  of  things,  they  must  sell  on  the  esrliest 
possible  opportunity.  If  the  hall  be  completed,  thoefore,  a  sab- 
scriber  to  tue  amount  of  £100  will  find  himself  the  possessor  of  a 
property  for  which  he  has  given  £100,  but  of  the  same  natvre  as 
propertv  which  Messrs.  Lucas  may  perhaps  be  disposed  to  sdl  for 
£50.  Besides  this,  it  may  be  askeo,  what  security  is  there  that 
the  hall  will  be  built  ?  Tne  subscribers  are  not  represented  on 
the  provisional  committee,  and  the]r  are  debarred  from  any 
examination  into  accounts  until  within  twelve  months  after  the 
opening  of  the  hall ;  and  if,  notwithstanding  their  payments,  the 
hall  is  never  completed,  they  will  never  have  the  opportunity  of 
inquiring  at  all. 

We  should  like  to  have  full  particnlani  of  a  startling  application 
of  electro-magnetism  thus  noticed  in  the '  AtJieneenm* :— A  fixed 
electro-magnet  is  placed  opposite  an  opening  in  the  side  of  the 
furnace  containing  the  melal  to  be  smelted,  and  a  current  of  lug- 
netism  is  directed  into  the  molten  metal.  The  efi'ect  on  the  inm 
is  said  to  be  very  remarkable,  rendering  it  extremely  tough  and 
hard.  The  process  is  carried  on  with  great  success  at  one  of  the 
most  important  ironworks  in  Sheffield. 


Errata.^-ln  our  report  of  Prof.  Williamson's  paper,  printed  in 
No.  13,  there  are  some  trifling  typographical  errors,  whidi  our 
readers  are  requested  to  correct.  On  page  a.31,  in  line  i£  of  first 
column,  instead  of  the  word  "weighs"  the  word  "  weiffkima"  BhraM 
be  written ;  and  in  line  19  the  words  "  These  are "  should  be 
altered  to  **  we  then  have.**  These  corrections  will  render  the  passage 
perfectly  dear.  Again,  on  page  131,  in  lines  2  and  3  of  first 
column,  the  words  "an  entirely  difi^erent  hypothesis"  should  be 
altered  to  "on  entirely  different  hypolkests** 


Es  wird  uns  ein  Yergnugen  aein  mit  den  loblichen  Redactionen 
der  deutschen  nnd  auderen  continentalen  Jonmale  und  Zeit- 
schriften  iibcr  Chemie  und  Physik,  denen  die  enten  Nob.  des 
"  Laboratory"  zu  Hauden  kommen  mochtoa,  auszutauschen. 

Nous  serous  heureux  de  fairo  r6chaa8[e  avee  Messieurs  let 
B^acteurs  des  Joumaux  scientifiques  (Chimie  et  Physique)  qui 
recevront  les  premiers  num^ros  du  "  Laboratory." 

Editorial  communications  should  be  addressed  to  "  The  Editor,** 
4,  Norman  Terrace,  Stockwell,  S.;  and  all  letters  rehting  to 
business  to  the  Publisher.  James  Firth,  43A,  Gannon  Street,  £.C. 
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PATENT  PLUMBAGO  CRUCIBLE  COMPANY, 

SOLE  MANUTAOTUEEBS  UNDER  MORGAN'S  PATENT. 

BATTERSEA   WORKS,    LOyPOy,    S.W, 

These  Cruciblee  (Morgan's  Patent)  were  the  only  ones  to  which  Prize  Medals  were  awarded 

in  London,  1862;  Dvblin,  1865;  New  Zealand,  1865;  and  Oporto,  1865. 

Thej  hare  been  in  use  for  many  yean  in  the  English,  Colonial,  French,  and  other  Foreien  Mints ;  the  English,  French,  and  other 
Artenals;  and  hare  been  adopted  by  most  of  the  large  Engineers,  Founders,  and  Refiners  at  Home  and  Abroad. 

The  capabilities  which  have  now  for  more  than  twelve  years  distinguished  these  Crucibles  are  the  following : 
Their  quality  is  uniform.  They  M-ithstand  the  greatest  heat  without  danger.  Their  average  durability  for  Oold,  Silver^  Copper, 
and  other  ordinary  metals  is  forty  to  fifty  pouring^,  in  some  cases  reaching  one  hundred.  They  never  crack,  and  heat  more  rapidly 
than  any  other  kind.  One  annealing  only  is  reouired.  Change  of  temperature  has  no  effect.  They  can  when  hot  from  the  furnace  be 
dipped  in  cold  water  with  safety.  The  saving  of  labour  and  metal  is  very  great.  In  Steel  Melting  the  saving  of  Fuel  has  been  demon- 
strated to  amount  to  a  ton  ana  a  half  to  every  Ton  of  Steel  fused.  For  Zinc  they  last  longer  than  iron  pots,  and  save  the  great  loss 
which  arises  from  mixture  with  iron.  Those  for  Malleable  Cast  Iron  show  an  average  working  of  seven  days,  doing  each  &y  nearly 
double  the  work  of  any  other  Crucible. 

As  tibese  Crucibles  last  much  longer  than  any  others,  it  follows  that  the  saving  of  metal  must  be  ereat,  because  to  each  worn 
Cmeible  a  quantity  of  metal  adheres.  In  fiEict,  comparing  these  with  other  Crucibles,  the  saxing  of  metal  etxi'l  fuel  alone  it  more  than 
equiiTBlent  to  thnr  cost, 

THE    PATEHT    PLUHBAGG    OBUCIBLES. 

Each  Number  contains  i  Kilogramme,  or  2^^  Founds,  3d.  per  Number,  or 


No. 


perdoz.  £0 


I 


12  . 
14 


O    II 

0  18 

1  4 
I  10 
1  16 
1    2 


No.  16  per  doz.  £z    8    o 


18 

20  . 

45 

JO   . 

35 

40  . 
50  , 


each 


2  14 

3  o 
3  15 

o  7 
o  8 
o  10 

O   12 


:sil^B? 


^ 


COYEB. 


(kTTEWgl 


BTIBSEB. 


JEA    WOWK«y 


No.  60 each  £0  15 

70 »  o  17 

80 »  I    o 

90 I    a 

100 ,.  1    5 

200 „  2  10 

300 »  3  15 

400  „  5    o 


>.  Latent  ^ 


Patent  Plumbago  Muffles  xd.  per  Number. 

„  Covers id.         „ 

„  Stands lU.  „ 

„  Stirrers  12^.  per  Dozen. 


CruoiUeB  made  to  any  shape  and  size  to  order. 


Some  imprmcipled  Manufac- 
turers having  made  such  close 
imitations  of  our  Trade  Mark 
as  cannot  fail  to  deceive  the 
Public,  we  have  deemed  it 
advisable  to  alter  our  Mark  as 
here  shown.     It  will  be  ob- 


w 


BATTERSEA! 

^LONDON. 


served  that  the  alteration  con- 
sists in  the  omission  of  the 
words — '*  Dep6t8  at  Pabis 
AND  BoTTEBDAM."  aud  the 
ADDITION  of  the  words  — 
"MORGAN'S  PATENT." 


In  all  future  orders,  please  specify  "MORGAN'S  PATENT,"  and  addressjojale 
BATTERSEA   WORKS,    LONDON,    S.W. 
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FATEITT    PLUMBAGO     CRUCIBLE     COMPANT 

(SOLIG  MANUFACXrEBBS  UKDEE  MORGAN'S  PATENT) 

Wtr9  awarded  the  only  Medah  given  for  CrucihUt — London,  i86j  ;  DubUny  1865;  New  Zealand,  1865; 

Oporto,  1865. 


SOLE  MANUFACTURERS  OF  THE  PATENT  PLUMBAGO  MELTING  POTS. 

MANUFACTURERS    AND     IMPORTERS     OP    ALL    DESCRIPTIONS     OF    MELTING    POTS, 

CRUCIBLES,  AND  OTHER  FIRE-STANDING  GOODS. 

BATTERSEA    WORKS,     LONDON,    S.W. 

PORTABLE   FURNACES 

(bound  with  iron.) 


HELTING  FUBHACE8. 

Diam.  inside.   Height  outside.     Price. 


No.  I ... 
2 ... 
3  ... 
4... 
5... 
6. 


6iin. 
II    „ 

13        N 


17  in KM. 

«>, aj"- 

aii  »     J5«. 

*5    ,.     sot. 

«9,  »     6og. 

33*  ..     8ot. 


MTTFFLE 

FURNACES. 

Height  outside 

Diam.  inside. 

(not  including 
Stand). 

Price. 

No.  I...    9fin.    .. 

....    i9i"' 

.  35". 

2 ...  xo    ,,     .. 

....    xo    „      .... 

.  40s. 

3  ...  loi  „      .. 

■■■.    *i 

.  4$«. 

4...  "    «      .. 

....    "i  , 

....    *4i  „      

.  55s. 

I::;I3;;  :: 

.  6ss. 

....    x6    „      

.  80s. 

MUFFLES. 

Length.      Breadth.      Height. 
(Outside  measurement.) 

tl  in. 

If 
Ik 


7\  in.  . 
8J  ,. 
84.,    . 
9^  ..    . 
9j.,    . 


.  34»n. 
.  4l  » 

;,S:: 

5f  .. 


Price. 

£s.od. 
X9.  )d. 
is.6d. 
za.gd 
3:  od' 
3S.6d' 


Muffles,  Roastmg  DiBhes,  Sooriflen,  Annealing  Cmcibles,  Clay  Retorts,  and  all  other  requisites  for  Asiajen, 

EnameUers, Manufacturing  Dentists,  etc.;  London  Clay  Crucibles,  Skittle  Pots,  Hessian  Crucibles;  Loam,  etc, 
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A    COURSE    OF    SIX    LECTURES 
ON 

COAL-GAS, 

DELIVERED   AT 

.  THE   ROYAL    INSTITUTION   OF    GREAT 

BRITAIN. 

BY 

EDWARD  FRANKLANDi  F.R.S.,  etc. 


LECTURE   VI.* 

Dilaenta  continned— Punetion  of  the  dilnents— Vapoor  of  benzole 
taken  up  by  hydrogen— Marsh  gas  converted  into  an  ilhi- 
minant— ComparatiTe  inuocnousness  of  the  different  diluents 
— Ilhiminants— Acetylene— Processes  of  Bert]ielot,  Davy,  and 
McLeod— Oleftant  ns— Benzole'- Naphtholin— Relative  value 
of  illnminants  in  different  gases— Ilfuminating  power  of  gas 
from  varioDs  coals — Chemical  composition  of  gas  coals— Oas 
from  Leeswood  cannel— Cost  of  gas  as  an  illnminatinK  agent — 
Gas  snpplied  to  different  towns— Bad  quality  of  London  gas— 
ConcluBion. 

CoAis-QAa,  when  purified,  contains  two  daases  of 
constitaents,  namely,  dHuents  and  illuminanU,  The  j 
former  emit  little  light  in  homing,  hat  they  perform 
a  very  important  function,  and  indirectly  con- 
trihnte  to  the  light  of  the  coal-gas  flame.  They 
are  capahle  of  ahsorhing  or  taking  np  the  lumi- 
niferons  hydrocarhons,  such  as  enter  into  the  com- 
position of  coal-tar  and  coal  naphtha,  the  solid  and 
liqnid  products  of  the  destructive  distillation  of  coal. 
After  the  crude  gas  leaves  the  retorts  the  vapours  of 
these  hydrocarhons  heoome  condensed  to  a  great  ex- 
tent, hut  a  certain  proportion  of  them  remains  dif- 
fused in  the  diluents,  and  thus  escapes  condensation. 
The  importance  of  this  function  of  the  diluents  will 
be  perceived  in  a  moment  when  we  see  the  effect  pro- 
duced hy  the  combustion  of  a  hydrocarbon  vapour 
difiiised  through  a  gas  that  burns  by  itself  with  a 
non -luminous  flame.  I  have  here  some  benzole,  one 
of  the  products  of  the  destructive  distillation  of  coal. 
This  body,  which  contains  six  atoms  of  carbon  and  six 
atoms  of  hydrogen,  contributes  in  an  important  de- 
gree to  the  luminosity  of  the  coal-gas  flame.  Its 
vapour  is  taken  up  by  the  diluents  as  well  as  by  the 
^seous  illuminants  and  carried  into  the  flame,  where 
it  bums  with  a  bright  white  light.  I  will  now  pass  a 
stream  of  hydrogen  through  this  flask  containing 
benzole,  and  convey  a  second  stream  from  the  same 
^source  directly  to  an  ordinary  fish-tul  bumer,  where, 
as  you  perceive,  it  burns  with  a  non-luminous  flame. 
I  now  ignite  the  gas  that  has  passed  through  the 
benzole,  and,  as  you  see,  I  obtain  a  flame  that  emits 
a  considerable  amount  of  light.  In  fact,  we  might 
be  content  with  such  gas  as  this  for  illuminating 
'purposes,  but  we  do  not  get  in  ordinary  gas  anything 
like  such  air  amount  of  benzole  vaponr  as  is  present 
in  the  flame  now  burning  before  us.  [The  experi- 
ment was  performed  as  described.] 

In  addition  to  this  function  of  taking^  up  the  vola- 
tile hydrocarbons,  one  of  the  diluents, namely,  marsh 
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gas,  or  light  carburetted  hydrogen,  is  capable 
also,  under  favourable  circumstances,  of  producing 
a  certain  amount  of  light.  We  do  not  get  any  light 
from  it  under  the  ordinary  circumstances  attending 
the  combustion  of  gas,  but  by  taking  advantage  of  an 
elevation  of  temperature  in  the  air  which  supplies  the 
gas  flame,  we  may  obtun  a  certain  degree  of  lumi- 
nosity, so  that  this  marsh  gas  may  be  said  to  stand 
on  the  border-line  between  the  diluents  and  the 
illuminants.  If  I  employ  the  charcoal  furnace  which 
we  used  before  for  showing  the  increase  of  light  by 
heating  the  air  and  gas  before  combustion,  and  pass 
through  the  tube  in  the  centre  of  it  a  stream  of 
marsh  gas,  you  perceive  from  the  luminosity  of  the 
flame  that  we  have  converted  our  "diluent  into  an  illu- 
minant  of  no  inconsiderable  power.  [Experiment.] 
This  is  doubtless  one  of  the  causes  of  the  g^reat  in- 
crease in  the  illuminating  effiects  we  obtain  by  heating 
the  air  before  it  comes  in  contact  with  an  ordinary 
gas-flame,  inasmuch  as  this  marsh  gas  enters  very 
largely  into  the  constitution  of  coal-gas,  as  seen  from 
the  diagram  exhibited  in  the  last  lecture.*  By  thus 
bringing  out  the  illuminating  effect  of  the  marsh 
gas,  we  obviously  get  a  considerable  increase  of 
light. 

Unfortunately,  in  the  manufacture  of  coal-gas  we 
have  very  little  choice  as  to  which  of  the  diluents 
shall  dilute  the  gas.  We  cannot  very  considerably 
affect  the  proportions  which  I  g^ve  to  you  in  the  last 
lecture.  If  we  could  choose  between  them  we  should 
probably  select  hydrogen  in  preference  to  carbonic 
oxide  or  marsh  gas,  though  it  must  be  admitted  that 
each  of  the  three  diluents  has  its  defects  as  well  as 
its  advantages.  Hydrogen  is  perfectly  innocuous, 
and  may  be  breathed  with  impunity;  moreover,  it 
forms  a  perfectly  innocuous  prodact  of  combustion, 
namely,  water.  It  produces,  too,  on  combustion,  a 
comparatively  small  amount  of  heat.  The  diluent  of 
our  coal-gas  being  hydrogen,  we  should  have  the 
temperature  of  the  apartment  slightly  lower  than  if 
the  diluent  were  carbonic  oxide,  and  much  lower  than 
if  it  were  marsh  gas.  But  hydrogen  has  this  defect, 
that  it  is  more  likely  to  produce  an  explosive  mix- 
ture with  the  air  of  the  apartment  into  which  it 
might  accidentally  escape  in  an  unbumt  state.  Any 
leakage  of  gas  of  that  kind  would  be  fraught  with 
much  more  danger,  because  the  range  of  explosive- 
ness  in  mixtures  of  hydrogen  with  air  is  much  wider 
than  that  of  mixtures  of  marsh  gas  or  carbonic  oxide 
with  air. 

Now,  carbonic  oxide  scarcely  elevates  the  tempera- 
ture of  a  room  perceptibly  more  than  hydros  en,  and 
it  forms  an  explosive  mixture  with  more  difficulty 
than  either  hydrogen  or  marsh  g^ ;  but  it  is  exces- 
sively poisonous.  It  is  the  material  which,  in  all 
probability,  kills  in  the  process  of  suffocation  by  the 
fumes  of  charcoal.  In  fact,  when  present  to  the 
extent  of  2  per  cent,  in  atmospheric  air  it  proves  fatal, 
and^  certainly,  recovery  from  its  effects  would  be  much 
more  doubtful  than  from  the  effects  of  a  similar 
quantity  of  carbonic  acid.  Again,  too,  in  burning  it 
produces  its  own  volume  of  poisonous  carbonic  acid,  . 

^      ^  _  .eu  uy  'v.-J  vv- 'v>3cl^ 
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The  third  dilneut,  manli  gas,  is  in  itself  perfectly 
innocnous.  The  laboarers  in  coal  mines  can  breathe 
an  atmosphere  containing  1 1  per  cent,  of  this  gas 
without  any  deleterious  resalt,  and  they  are,  in  fact, 
unconscious  of  its  presence  from  any  effect  it  produces 
on  the  system,  or  from  any  odour  proceeding  from 
it.  I  have  myself  breathed  for  half  an  hour  in  an 
atmotphere  of  this  kind  without  being  at  all  conscious 
of  the  presence  of  the  marsh  gas,  except  the  intima- 
tion given  by  my  safety-lamp  that  the  atmosphere 
was  explosive.  It  is  also  less ,  likely  than  hydrogen 
to  form  explosive  mixtures,  supposing  it  to  escape 
accidentally  from  a  gas-pipe.  Under  peculiarly  favour- 
able circumstances,  as  we  have  seen,  it  is  capable  of 
fumbhing  a  not  unimportant  quantity  of  light,  but 
it  consumes  four  times  as  much  oxygen  as  either  car- 
bonic oxide  or  hydrogen,  and  it  generates  on  com- 
bustion  the  same  noxious  compound  as  the  former, 
namely,  carbonic  acid.  Further  than  this,  it  also 
heats  the  atmosphere  in  which  it  is  burnt  three  times 
as  much  as  the  same  volume  of  carbonic  oxide  or 
hydrogen ;  so  that,  upon  the  whole,  we  should  be  in- 
clined to  give  the  preference  to  hydrogen,  notwith- 
standing its  gpreater  tendency  to  form  an  explosive 
mixture  with  air. 

We  have  now  to  consider  the  third  class  of  con- 
stituents in  coal-gas,  namely,  the  illumiuants.  The 
names  and  chemical  form  also  of  these  luminiferous 
bodies  are  given  with  those  of  other  less  important 
constituents  in  the  tabic  already  referred  to.* 

Of  the  different  families  of  illuminants  the  olefiant 
gas  family  and  the  benzole  family  contribute  by  fur 
the  largest  amount  of  light  to  the  gas  flame.  That 
very  little  is  contributed  by  the  hydrogen  group  (com- 
prising the  hydrides  of  hexyl,  octyl,  and  decyl),  we 
may  convince  ourselves  by  passing  coal-gas  through 
bromine.  [Experiment  performed.]  The  gas  enters 
the  bromine  with  its  ordinary  illuminating  power, 
but  on  leaving  the  bromine  it  gives  a  mere  ghost  of 
a  gas-light.  The  feeble  light  of  the  flame  is  due  to 
the  illuminants  of  the  hydrogen  family,  which  are 
not  affected  by  the  bromine. 

The  first  of  the  illuminants  which  it  will  be  neces- 
sary for  us  to  notice  somewhat  in  detail  is  acetylene. 
This  gas,  on  account  of  its  recent  investigation,  and 
from  certain  peculiarities  it  possesses,  is  specially 
interesting,  though,  perhaps,  more  to  the  gas-manu- 
facturer than  to  the  consumer.  Acetylene  is  a  con- 
stituent of  coal-gas  and  is  probably  never  absent  from 
that  gas.  It  possesses  the  peculiarity  of  producing 
a  red  precipitate  when  brought  into  contact  with 
subchloride  of  copper,  forming  acetylide  of  copper. 
This  acetylene  may  be  product  by  a  variety  of  pro- 
cesses. The  one  which,  perhaps,  most  interests  us, 
as  being  that  from  which  possibly  the  acetylene  in 
coal-gas  is  derived,  consists  in  applying  a  very  high 
degree  of  heat  to  marsh  gas.  Marsh  g^s,  if  heated 
much  higher  than  when  it  is  ignited  in  atmospheric 
lUr,  is  transformed  into  acetylene.  That  it  doee  not 
saffer  this  transformation  when  burnt  in  atmospheric 
air  we  know  from  the  lightless  flame  which  it  gives. 
Acetylene  is  an  illuminant  of  a  very  high  power,  and 

*  See  Leetnrei  Lai.,  April  to,  p.  jj. 


it  is  not  improbable  that  when  atmospheric  air  U 
previously  heated  for  the  supply  of  the  marsh  gas 
flame,  acetylene  is  produced,  which  forms  the  illnmi- 
nating  ingredient  in  that  flame  under  such  circum- 
stances. Here  is  a  little  apparatus  by  which  the 
production  of  acetylene  from  marsh  gas  can  be 
illustrated.  Here  is  a  gasholder  containing  marsh 
gas,  and  I  will  pass  the  gas  through  a  flexible  tube 
into  a  glass  vessel  containing  pieces  of  coke,  placed 
at  the  ends  of  copper  wires  which  carry  the  elec- 
tric current  from  an  induction  coil.  Through  ihU 
glass  vessel  the  stream  of  marsh  gas  passes  into  a 
flask  containing  an  ammoniacal  solution  of  sub- 
chloride  of  copper.  The  result  is  that  the  surface  of 
the  liquor  immediately  becomes  red,  with  a  floating 
film  of  acetylide  of  copper,  and  you  may  observe  bow 
rapidly  the  blue  solution  is  also  becoming  of  a  red 
colour.  The  electric  sparks  strike  through  this 
stream  of  marsh  gas,  and  heat  the  particles  of  marsh 
gas  which  are  near  to  it  very  highly,  indeed  far 
beyond  the  temperature  to  which  we  can  heat  them, 
even  when  burning  marsh  gas  in  heated  air. 

In  the  second  place,  acetylene  can  be  prodaced, 
and,  in  fact,  it  was  thus  first  produced  by  £dmund 
Davey,  by  bringing  into  contact  with  water  a 
singular  compound  obtained  in  the  manufacture  of 
the  metal  potassium.  When  this  metal  is  obtained 
from  a  mixture  of  carbonate  of  potash  and  charcoal, 
there  is  formed  a  compound  of  potassium  with  car- 
bon, which  deposits  in  the  neck  of  the  retort,  and 
is  a  great  obstacle  to  the  production  of  potassium. 
Edmund  Davey  found  that  when  this  substance  was 
brought  into  contact  with  water,  it  gave  off  a 
peculiar  gas  which  possessed  a  very  high  illuminating 
power,  and  contained  in  the  same  volume  only  half 
as  much  hydrogen  as  olefiant  gas  contains.  Much  more 
recently  this  gas  has  been  rediscovered  by  Professor 
Berthelot,  who  has  succeeded  in  producing  acetylene 
directly  from  its  elements.  He  has  found  that  by 
igniting  very  intensely  a  piece  of  carbon  in  an  atmo- 
sphere of  hydrogen,  acetylene  is  formed  though  not 
in  large  quantities.  This  experiment  is  very  in- 
teresting in  connection  with  the  theoty  of  the  light 
of  a  gas-flame,  for  it  might  perhaps  be  objected,  in 
connection  with  this  theory,  that  the  luminous  hydro- 
carbons I  have  spoken  of  as  the  sources  of  light, 
would  be  decomposed  at  the  high  temperature  of  the 
flame.  It  is  tnie  that  some  are  decomposed  at  a 
bright  red  heat ;  but  here  is  one  which  is  actually 
generated  from  its  elements  at  a  temperature  iu- 
flnitely  higher  than  that  of  any  gas-flame ;  for  M. 
Berthelot  employs  the  highest  temperature  ever  pro- 
duced— ^viz.,  that  of  the  electric  arc — ^for  the  produc- 
tion of  this  illuminant.  Here  is  a  glass  cylinder 
through  which  a  current  of  hydrogen  is  passing^. 
Through  two  openings  in  this  cylinder  are  inserted  the 
coke  poles  of  a  powerful  galvanic  battery.  If  I  bring 
these  poles  together  I  get  in  the  intCMor  of  the 
hydrogen  the  electric  light.  This  light  is,  as  you 
are  aware,  produced  by  the  intense  ignition  of  the 
carbon  poles  which  are  conveying  the  current^  and 
these  pieces  of  carbon  are  here  ignited  in  an  atmo- 
gphere  of  hydrogen.  This  hydrogen,  i^Fter  paanng 
through  the  cylinder,  if  conveyed  throngh  a  flexible 


ToLI,Julyij.iW7.j 


THE   LABORATORY. 


^63 


tube,  and  into  a  yessel  containing  ammoniacal  lolu- 
tion  of  Bubchloride  of  copper. 

The  foarth  process  by  which  acetylene  is  prodnced 
is  the  imperfect  combustion  of  hydrocarbon  gases  or 
vapoars.  A  convenient  contrivance  for  the  carrying 
ont  of  this  process  has  been  devised  by  Mr.  McLeod, 
and  is  now  upon  the  table  before  you.  It  is  a  modi- 
fication of  the  apparatus  which  we  used  in  a  previous 
lecture  for  burning  atmospheric  air  in  coal-gas. 
There  is  a  tube  conveying  atmospheric  air  into  the 
interior  of  a  cylinder,  and  a  second  tube  conveying 
coal-gas  into  the  same  cylinder.  They  are  both  drawn 
in  by  the  action  of  a  powerful  water  aspirator,  which 
causes  the  stream  of  gases  to  pass  rapidly  through 
the  apparatus.  The  kind  of  combustion  which  goes 
on  when  air  is  admitted  into  coal-gas,  instead  of  coal- 
gas  into  air,  is  favourable  to  the  formation  of  acety- 
lene. A  large  quantity  of  this  body  is  formed  under 
the  circumstances,  and  it  passes  through  these  cylin- 
ders, which  are  filled  with  an  ammonical  solution  of 
Bubchloride  of  copper.  [Mr.  McLeod's  process  for 
preparing  the  acetylide  of  copper  was  carried  out 
before  the  audience.] 

The  red  compound  prodnced  in  all  these  processes 
is  very  convenient  for  the  preparation  of  pure  acety- 
lene, inasmuch  as  it  separates  the  acetylene  from  the 
other  gases,  and  can  afterwards  be  made  to  yield  it 
up  in  its  pure  condition.  Here  is  a  specimen  of  this 
acetylide  of  cdpper.  It  is  a  red,  amorphous  substance 
which  is  perfectly  insoluble  in  water,  it  explodes 
when  struck  with  a  hammer,  or  on  being  suddenly 
heated  to  a  temperature  only  a  little  beyond  the 
boiling  point  of  water.  This  body,  which  is  thus 
capable  of  exploding  by  friction  and  by  elevated 
temperature,  is  probably  the  cause  of  certain  gas 
explosions  which  have  occurred  from  time  to  time, 
and  of  which  the  reason  could  never  be  discovered. 
This  substance  is  liable  to  be  formed  when  the  coal- 
gas  comes  in  contact  with  the  brass  fittings  of  gas- 
meters,  and  there  are  some  instances  on  record  in 
which  gras-meters,  having  been  detached  irom  service- 
pipes  and  brought  out  into  the  open  air,  have  sud- 
denly exploded  on  the  workmen  proceeding  to  un- 
screw some  of  the  brass  fittings.  The  presence  of 
minute  quantities  of  acetylide  of  copper  which,  by  the 
friction  caused  by  the  unscrewing  of  the  joints,  have 
exploded  and  have  ignited  the^  mixture  of  coal-gas  and 
air  in  the  meter,  would  account  for  such  accidents. 

Acetylide  of  copper  dissolves  without  decomposition 
in  dilute  hydrochloric  acid,  but  if  the  solution  be 
heated,  it  is  immediately  decomposed,  chloride  of 
copper  being  formed  and  acetylene  gas  produced. 

Acetylene  is  a  colourless  and  transparent  gM, 
having  a  peculiar  and  rather  unpleasant  odour;  its 
specific  gravity  is  slightly  less  than  that  of  air,  being 
•92,  or  just  thirteen  times  heavier  than  hydrogen;  it 
is  tolerably  soluble  in  water,  and  bums  with  an  in- 
tensely luminous  flame.  [Experiment  performed — 
acetylene  gas  being  burned  from  a  fishtail  burner.] 
Acetylene,  when  added  to  chlorine,  explodes  even  by 
the  action  of  difinsed  daylight.  This  explosion  is 
attended  with  a  very  slight  report,  but  with  the  evo- 
lution of  a  large  quantity  of  carbonaceous  smoke. 
[Experiment  performed.]    If  we  reverse  the  experi- 


ment, and  add  the  chlorine  to  the  acetylene,  then  the 
explosion  takes  place  immediately,  even  in  perfect 
darkness.  [Experiment  performed.]  It  is  difficult 
to  account  for  this  difi(erence  in  effect  in  the  two  cases. 

The  next  illuminant  that  we  must  notice  is 
olefiant  gas,  which  is  a  colourless  transparent,  and 
therefore  invisible  gas.  It  burns  with  a  beautifully 
brilliant  flame,  not  nearly  so  bright,  however,  as  that 
of  acetylene,  because  it  contains  in  an  equal  volume 
the  same  amount  of  carbon,  and  twice  as  much 
hydrogen,  as  the  last-named  gas.  It  is  slightly 
soluble  in  water,  requiring  about  twelve  times  its  bulk 
for  solution. 

The  next  illuminant,  which  also  belongs  to  a  dif- 
ferent family,  is  benzole.  This  is  contained  in  coal 
tar,  and  also  in  coal  naphtha  which  is  distilled  from 
coal  tar.  It  is  a  limpid,  colourless  liquid,  which  re- 
fracts light  strongly,  solidifies  at  the  freezing  point 
of  water,  and  boils  at  177°  Fahr.  A  large  quantity 
of  its  vapour  can,  therefore,  be  taken  up  by  the 
diluents  in  coal-gas,  as  was  seen  when  we  passed 
hydrogen  gas  through  a  flask  containing  this  liquid. 
Some  time  since  this  material  was  proposed  to  be 
used  for  what  may  be  termed  portable  gas.  The  con- 
trivance for  thus  burning  benzole  consisted  in  first 
mixing  it  with  about  two  volumes  of  alcohol,  and 
then  introducing  the  mixture  into  a  glass  globe,  in 
the  neck  of  which  was  inserted  a  -brass  tube,  contain- 
ing an  ordinary  wick,  reaching  nearly  to  the  top  of 
the  tube.  The  top  was  closed  by  a  cap,  and  around 
the  circumference  of  the  cap  was  a  row  of  little  aper- 
tures. On  heating  the  top  of  the  wick,  which  was 
saturated  with  benzole,  the  temperature  of  the  brass 
above  the  wick  soon  became  sufiiciently  high  to 
volatilise  the  benzole,  and  the  gas  or  vapour  of  the 
benzole  then  burnt  in  little  jets. 

Another  illuminant  to  which  I  have  alluded  is 
nap  h  thai  in,  one  of  the  moft  beautiful  crystalline 
bodies  with  which  chemists  are  acquainted;  but» 
whilst  it  is  practically  valueless  to  the  consumer,  it  is  a 
great  annoyance  to  the  manufacturer  of  gas ;  for  this 
substance,  being  volatile,  is  carried  along  with  the 
gas  into  the  street-mains  as  a  colourless  and  invisible 
vapour.  By  the  gradual  diffhsion  of  the  hydrogen 
and  other  constituents  through  the  joints  of  the  pipes 
and  also  by  the  lowering  of  the  temperature  in  the 
pipes  the  gas  becomes  super-saturated  with  the 
naphthalin,  so  that  large  masses  become  deposited 
in  the  mains,  and  produce  obstructions  which  it  is 
very  difficult  to  remove.  This  naphthalin  is  capable 
of  contributing  very  largely  to  the  illuminating  effect 
of  a  gas-flame,  if  it  can  be  introduced  at  a  sufficiently 
elevated  temperature ;  but  under  all  practical  circum- 
stances we  may  put  its  illuminating  power  in  a  g^- 
flame  at  nil.  We  have  here  some  hydrogen  gas 
which  is  passing  over  naphthalin  at  the  ordinary 
temperature,  and  you  observe  that  on  lighting  it  we 
do  not  get  any  additional  luminosity.  But  if  I  warm 
the  naphthalin,  so  that  its  vapour  may  pass  up  with 
the  hydrogen,  we  get  a  brilliant  flame ;  indeed,  fkr 
more  smoky  matter  is  produced  than  can  be  consumed. 

The  following  table  gives  the  results  of  experiments 
upon  the  comparative  value  of  the  illuminants  in  gases  ^ 
obtained  from  different  varieties  of  cannel  and  coal : 
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Relative  Value  of  IlluminanU  contained  in  carious 
Cannel  and  Coal  Oaeea, 

Yolome  and  Light  of  Illuminants  oonUiniog 
same  Weiglit  of  Carbon  as  i  Cable  Foot 
of  Oleflant  Gag. 
Volame.  Light. 

Cannel  Gases. 

Boghead 079  cubic  ft....  2*80  candles. 

Lesmahago 0-58        „      ...  r.158      „ 

Newcastle  0*57        »      ...  a'88      „ 

Wigan    071        „      ...  2-95      „ 

Methley 078        „      ...  3-04      „ 

Coal  Oases, 

Newcaatle ©•54        „      ...  4*23      „ 

aty  Gaa  Campany'a  0-44        „      ...  373      „ 
Great  Central    0*49        „      ...  3*91      „ 

From  thia  table  it  will  be  perceived  that  the  ilia- 
minating  effect  of  the  hydrocarbons  contained  in 
cannel  gas  is  directly  proportional  to  the  amount  of 
carbon  contained  in  a  ffiven  Tolume.  Thus  '57  cubic 
foot  of  the  luminoos  hydrocarbons  in  Newcastle  cannel 
gas  contains  as  much  carbon  as  79  cubic  foot  of  the 
hydrocarbons  in  Boghead  cannel  gas,  and  these 
volumes  give  also  the  same  amount  of  light  on  com- 
bustion. The  same  appears  to  be  the  case  with  the 
illuminating  hydrocarbons  in  coal-gases  when  com- 
pared together ;  but  the  carbon  in  these  last  has  a 
lugher  alMolnte  illuminating  value,  weight  for  weight, 
than  that  contained  in  cannel  gases.  Thus  equal 
weights  of  carbon  in  the  hydrocarbons  of  Lesmahago 
cannel  gas  and  Newcastle  coal-gas  giv^  respectively, 
the  light  of  2-58  and  4*23  candles.  The  cause  of  this 
difference  is  probably  due  to  the  carbon  iu  the 
hydrocarbons  of  coal-gas  being  associated  with  less 
hydrogen  than  that  in  the  hydrocarbons  of  cannel 
gas.  The  hydrocarbons  of  the  latter  aro  of  the  same 
type  as  acetylene,  whilst  those  of  coal-gas  have  moro 
resemblance  to  olefiant  gas  in  their  constitution. 

Now,  in  the  evolution  or  generation  of  gas  in  the 
process  of  manufacture,  the  quality  of  the  gas  depends, 
to  a  considerable  extent,  upon  the  conditions  observed 
in  the  operation.  The  fint  and  most  important  con- 
dition is  the  quality  of  the  material  which  is  employed 
In  the  manufacture.  We  have  on  the  table  beforo  us 
various  specimens  of  cannel  and  coal.  Thero  is  also 
a  specimen  of  a  valuable  materiid  recently  discovered 
in  New  Brunswick— the  Brunswick  oannelite— for 
which  I  am  indebted  to  Mr.  Arohibald,  and  which 
produces  |as  in  large  quantities  and  of  good  quality. 
The  iUununating  power  of  gas  fh>m  different  descrip- 
tions  of  coal  is  expreiied  in  the  following  diagram: 

XUumnoHnff  Power  qf  Ga^Jhm  various  Coals. 

Name  of  Coal. 


CoDinmptUm  of 
Ou  per  Hour. 


Light  in  Standard 
Sperm  Candlea. 


Brunswick  cannel  jcubicfeet 52*6 

I-ewnaliaKO 5  „  400 

Brunswick  cannelite  ...  5  „  37-8 

Newcastle  cannel   5  „  34*4 

Methill 5  „  278 

Wigan 5  „  22»i 

Newcastle  coal    5  „  , i^'^ 


The  value  of  these  materials,  for  gas-making  pur- 
poses, varies  with  the  proportion  of  hydrogen  to 
carbon  in  the  coals,  but  appean  to  be  independent 
of  the  proportion  of  oxygen  to  carbon,  as  may  be  seen 
from  the  following  comparison : 

Proportion  of  Carbon  to  Oxygen  and  Hydrogen  in 
various  Gas- Coals. 

C.  H.  0. 

Wigan 100  7-67  i2-o8 

Boghead  100  13-96  8.36 

Lesmahago 100  10-38  13-29 

Pdton 100  6*21  10-38 

Methill 100  ii'79  13-99 

Then  the  temperature  at  which  gas  is  manufactured 
exeroises  a  very  material  effect  upon  the  quality  of 
the  gas.  If  the  temperature  be  too  high,  if  the  retorts 
be  heated  too  strongly,  a  large  volume  of  gas  is  pro- 
duced, but  it  is  of  inferior  iUununating  power,  and 
of  inferior  quality  as  regards  the  irremovable 
sulphur  compounds.  In  fiict,  iu  such  an  operation 
some  of  the  gaseous  hydrocarbon^,  which  ought  to 
be  decomposed  in  the  flam^  are  decomposed  beforo 
they  leave  the  generating  apparatus,  so  that  the 
production  of  gas  at  a  great  heat  results  in  a  great 
loss  of  illuminating  power,  though  the  quantity  of  gas 
manufactured  is  much  laiger.  If,  on  the  other  hand, 
the  temperaturo  be  too  low,  you  fall  into  the  oppodte 
error,  but  you  do  not  get  a  higher-quality  gas;  on 
the  contrary,  you  get  a  lower  quality  than  is  produced 
at  a  bright  red  or  cherry  heat,  which  is  about  the 
proper  temperaturo  for  making  gas.  Tou  will  see 
this  strikingly  illustrated  in  the  manufacturo  of 
paraffin  oil,  in  which  large  quantities  of  gas  aro  pro- 
duced of  excellent  quality  as  regards  purity,  and  also 
of  a  tolerably  high  illuminating  power.  The  results 
of  the  analyses  of  gases  so  produced  from  the  Lees- 
wood  cannel,  which  is  a  very  gfood  cannel,  giving  at 
a  bright  red  heat  gas  equal  to  Lesmahago — 5  cubic 
feet  giving  the  light  of  40  candle»— is  seen  in  thia 
table: 

Composition  of  Gas  from  Leeswood  Cannel,  distilled 
for  Paraffin  Oil  at  770**  F. 

Illuminating  hydrocarbons  10*93 

Manh  gas  44*99 

Hydrogen  , 26-38 

Carbonic  oxide  4*61 

Carbonic  acid 13-09 

Sulphuretted  hydrc^n traces 

Bisulphide  of  carbon q-oo 


Illuminating  power  of  purified  gas,  5  cubic  feet  per 
hour  =  2 j  candles.  One  ton  of  cannel  gives  4000 
cubic  feet  of  gas. 

The  principal  point  about  this  gas  is  that  sulphn- 
rotted  hydrogen  is  present  in  a  very  small  quantity 
only,  and  the  bisulphide  of  carbon  is  entirely  absent. 
The  iUuminating  power  of  this  gas  when  purified 
from  the  large  qoantity  of  cariionic  acid  contained  in 
it,  and  burning  j  g^^j^^f^^  tn,t9^,  is, equal  tg 
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25  candles,  and  in  tliis  proceas  one  ton  of  cannel, 
which  nnder  ordinary  circamstances  would  yield 
1 1,000  or  1 2,000  cubic  feet  of  gas,  gives  only  4000 
or  5000;  so  that  low  temperature,  although  very 
favourable  to  purity  of  the  gas,  is  unfavourable  to  a 
good  result  as  regards  volume  and  illuminating  power. 

Then  again,  it  is  important  to  prevent  undue  pres- 
sure on  the  interior  of  the  retorts,  because  the  illu- 
minating hydrocarbons  are  more  rapidly  decomposed 
by  a  high  temperature  when  under  pressure  than 
when  rarefied.  I  have  already  explained  the  position 
of  the  exhauster,  and  the  action  of  this  apparatus  in 
preventing  undue  pressure  in  the  retorts. 

The  following  table  exhibits  a  comparison  of  the 
cost  of  gas  with  that  of  other  sources  of  light,  from 
which  the  enormous  advantage  of  gas  as  an  Ulumi- 
nating  agent  will  be  seen : — 

Comparaiwe  Cost  of  the  Light  of  20  Sperm  Candles, 
each  fmming  for  10  hours,  at  the  rate  of  120 
grains  per  hour* 

8,     d. 

Wax 7     2| 

Spermaceti  6    8 

Tallow 2    8 

Sperm  oil i  10 

Coal-gas  o    4^ 

Cannel£^  o    3 

Paraffin    3  10 

Paraffin  oil  o    6 

Rock  oil  o    7| 

I  have,  lastly,  to  bring  before  you  a  table  of  the 
illuminating  power  of  the  gas  supplied  to  the  metro- 
polis and  that  supplied  to  oti^er  large  towns.  Through 
the  kindness  of  my  friends  in  various  places,  I  have 
been  able,  almost  at  the  last  moment,  to  get  estima- 
tions of  the  illuminating  power  of  the  gases  used  in 
the  principal  European  capitals,  and  in  many  of  our 
British  towns  and  cities,  and  the  results  of  my  in- 
quiries are  contained  in  this  table. 

Comparative  Illuminating  JPower  of  the  Gas  supplied 
to  various  Cities  and  7\}wns. 

UlamiDating  Power 
Name.  A^ntliority.  in  standard 

Sperm  Candlei. 
JEuropean  Capitals. 

Berlin  Hofmann , 15*5 

Paris Fr^my i2'3 

London    Letheby   12*1 

Vienna Redtenbac^er 12*0 

Edinburgh  Penny  28*0 

British  Ciiies  and  Towns* 

Manchester Leigh    22*0 

Liverpool King 22*0 

Glasgow  Penny  28*0 

Aberdeen , [ 35*0 

Greenock „       28'5 

Hawick , 30*0 

*     Inverness „       25'© 

Paisley „        30-3 

Carlisle „       lyo 

Birmingham    ...  Frankland    15*0 


The  illuminating  power  given  by  Dr.  Letheby,  in 
London,  of  12*1  candles  is  by  the  parliamentary 
burner,  the  unsophisticated  burner  mentioned  and 
described  in  the  Gas  Act  of  i860.  In  the  improved 
Sugg's  burner  about  \\  candle  more  light  would  be 
obtained,  owing  to  the  better  construction  of  that 
burner.  In  almost  all  the  cases  quoted  in  this  table 
I  have  the  certificates  of  the  gentlemen,  who  have 
tested  the  gas  at  a  recent  period.  The  gas  supplied  to 
Berlin  is  partly  manufactured  from  English  cannel  coal. 

The  following,  with  reference  to  the  metropolitan 
gas  supply,  I  tfdce  from  Dr.  Letheby's  report  on  the 
gas  delivered  to  the  City.  He  states  that,  measured 
by  the  old  parliamentary  burner,  the  illuminating 
power  of  the  gas  supplied  to  the  City  before  the 
passing  of  the  Metropolis  Gas  Act  in  i860,  and  when 
gas  was  sold  at  41.  per  1000  cubic  feet^  was  13*2 
candles;  since  the  passing  of  the  Act,  and  when  the 
price  of  gas  has  been  raised  to  4*.  6d^.,  it  has  been 
only  1 2' I  candles.  This  is  the  average  in  both  cases, 
but  it  has  been  as  low  as  9*6  in  the  case  of  the 
Chartered  gas.  There  is  no  doubt  that  this  depre- 
ciation is  due  chiefly  to  the  retention  of  the  carbonic 
acid  in  the  gas  by  the  new  system  of  purification, 
for  this  carbonic  acid  remaining  in  the  gas  would 
deteriorate  it  to  the  extent  of  11  or  12  per  cent, 
which  would  just  make  the  difference  in  illuminating 
power  between  13*2  and  i2'i  candles. 

What,  then,  is  our  position  in  this  great  and 
wealthy  city  with  regard  to  the  supplv  of  gas — ^in 
this  the  metropolis  of  the  country  which  annually 
yields  such  vast  quantities  of  the  finest  gas-coals  in 
the  world,  and  sends  these  coals  half  round  the  earth 
to  illuminate  the  cities  of  other  nations  ?  An  inspec* 
tion  of  the  table  I  have  just  referred  to  fails  to  con- 
vince  mo  that  we  are  fairly  and  considerately  treated 
in  this  respect.  Perhaps  as  consumers  we  are  rather 
partial  in  the  matter ;  but  still  we  are  entitled  to  be 
heard  from  our  point  of  view.  To  obtain  the  light 
with  which  the  inhabitant  of  Edinburgh  or  Glasgow 
illuminates  his  drawing-room,  we  have  to  bum  double 
the  amount  of  g^,  and  to  have  the  atmosphere  oi 
our  drawing-rooms  contaminated  with  double  the 
heat  and  moisture,  and  many  times  the  amount  ot 
sulphurous  acid.  Some  sixteen  years  ago  I  examined 
analytically  and  photometrically  the  gas  supply  of 
the  metropolis,  and  I  have  no  hesitation  in  saying 
that  it  was  better  then  than  now.  How  is  this  to  be 
accounted  for?  Has  invention,  which  has  been  so 
busy  in  improving  other  manufiMtures,  left  that  of 
gas  untouched  ?  By  no  means.  Improved  retorts, 
exhausters,  and  purifying  processes  have  been  brought 
forward  in  abundance.  Have,  then,  the  gas  com- 
panies disregarded  these  improvements?  By  no 
means.  Whenever  the  improvement  promised  to 
reduce  the  cost  of  the  manufacture  of  gas,  they  have 
eagerly  adopted  it.  Thus,  within  the  time  I  have 
just  mentioned,  they  have  revolutionised  their  pro- 
cess of  purification,  having  adopted  a  method  which 
greatly  decreases  the  cost  of  that  purification,  and 
increases  the  volume  of  the  gas,  but  which  reduces 
its  illuminating  power  bv  11  per  cent.,  and  makes  it 
utterly  unfit  for  use  in  awelling-houses,  by  leaving  it 
contaminated  with  those  sulphur  compounds  wh{^V^ 
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on  combustioD,  impregnate  tbo  surronnding  air  ivlth 
stifling  fumes  of  sulphnroos  acid.    Thus  an  improve- 
ment  which    reduces   the  cost  of  production,   but 
seriously  deteriorates  the  quality  of  the  gas,  has  been 
universally  adopted,  whilst  inventions  which  have 
had  for  their  object  the  improvement  of  the  quality 
of  the  gas  as  delivered  to  consumers,  but  which  have 
offered  no  advantage  to  the  producer,  have  been, 
without  exception,  utterly  ignored.    I  do  not  enter 
into  the  subject  of  price,  though  something  might  be  ! 
said  on  this  head,  because,  in  a  wealthy  city  like  this, 
cost  is,  with  most  consumers,  a  secondary  considera-  ! 
tion.    The  man  who  spends  thousands  in  furnishing 
his  mansion  has  a  right  to  expect,  in  the  present 
state  of  science  and  manufactures,  that  his  house  j 
shall  be  lighted  with  a  material  that  shall  not  damage 
and  destroy  the  works  of  art  and  the  things  of  beauty 
with  which  he  surrounds  himself.     He  has,  I  con-  , 
ceive,  a  right  to  demand  that,  in  this  respect,  he  \ 
shall  not  be  treated  worse  than  the  inhabitants  of . 
second  or  third  rate  towns.     He  is  willing  to  pay  any 
fair  price  for  such  an  article,  since,  if  the  present  price  I 
were  doubled,  it  would  still  be  far  cheaper  than  that  of  j 
any  other  illuminating  agent ;  but  he  must  liAve  ffood  | 
qualUif,  for  without  it,  this  grand  invention  of  the 
century  is  lost  to  him.     Let  the  metropolitan  com- 
panies see  to  this  in  a  liberal  spirit,  and  let  the  con- 
sumers understand  that  low-priced  gas  is  not  neces- 
sarily cheap  gas,  and  then  we  shall  soon,  I  hope,  have 
a  gas  of  not  less  illuminating  power  than  20  candles 
per  5  cabic  feet  per  boor,  below  which  quality  no  gas 
is  fit  for  domestic  use. 


ORIGINAL  COMMUNICATIONS. 

WATER   ANALYSIS. 

The  quantity  of  nitrogenous  organic  matter 
existing  in  even  the  woi*st  kinds  of  waters  is 
very  small,  and  the  chemical  analysis  required 
for  discriminating  between  the  degree  of  im- 
purity of  different  waters  is  necessarily  of  the 
most  delicate  kind.  These  examples  wiU  serve 
in  illustration.  A  million  parts  of  Thames 
water,  taken  at  London  Bridge  at  two  hours* 
flood,  contained  albuminoid  matter  equivalent 
to  o'35  parts  of  ammonia ;  a  million  parts  of 
New  Iliver  water  contained  in  like  manner 
o'op  parts  of  "  albuminoid  "  ammonia,  whilst  a 
million  parts  of  a  spring  water  which  we  have 
examined  did  not  contam  0*002  pai*ts.  A  litre 
of  water  was  taken  for  examination  in  each 
case  (and  there  is  inconvenience  and  error  in 
greatly  increasing  the  scale  of  operation). 
We  have,  therefore,  in  these  examples  made 
measurements  of  0*35,  coo,  and  o'oo2  milli- 
grammes respectively;  and  we  need  scarcely 
add  that  in  the  whole  range  of  chemical 
analysis  there  is  hardly  anything  except 
ammonia  estimated  by  the  Nessler  test  which 
admits  of  a  like  degree  of  delicacy.  The  Nessler 
test  will  show  one  part  of  ammonia  in  twenty 
million  parts  of  water,  and  that  without  any 


concentration.  By  taking  advantage  of  the 
fact  that  a  weak  solution  of  ammonia  evolves 
its  ammonia  on  distillation,  we  are  able  to  con- 
centrate in  the  distillate,  and  so  can  still  further 
increase  the  delicacy  of  the  Nessler  teat. 

Our  method  of  detecting  and  estimating 
nitrogenous  organic  matters  m  waters  consists, 
as  we  have  said  on  a  former  occasion,*  in 
transforming  such  matters  into  ammonia,  and 
measuring  the  ammonia  so  produced.  Inas- 
much as  by  means  of  the  Nessler  test  the  esti- 
mation of  ammonia  has  become  more  delicate 
than  almost  anything  eke,  we  are  able  to  im- 
part extreme  delicacy  to  the  chemical  detection 
and  estimation  of  uiese  nitrogenous  organic 
matters  in  waters. 

If  we  reflect  on  the  subject  of  drinking  waters 
it  will  at  once  occur  to  us  that  the  natural  im- 
purities most  to  be  avoided  are  nitrogenou 
substances  in  incipient  putrefaction,  or  in  the 
still  more  terrible  form  of  germs  ready  to  burst 
out  into  parasitic  life.  As  has  been  remarked, 
one  cannot  tell  how  little  of  such  a  substance 
may  be  capable  of  doing  mischief,  and  hence 
the  importance  of  having  a  reagent  endowed 
with  the  most  extreme  deucacy,  so  that  absence 
of  reaction  may  be  a  fair  sign  of  absence  of  the 
nitrogenous  organic  substances.  We  belicTe 
to  have  realised  this  in  the  present  instance,  and 
that  waters  which,  when  submitted  to  our  test, 
show  no  signs  of  "albuminoid"  nitrogen,  are 
really  free  from  matters  in  incipient  puti^efac- 
tion  and  from  germs. 

Some  years  ago  (1852)  a  microscopic  exami- 
nation was  made  of  sediments  deposited  by 
Thames  and  other  waters  in  keepmg.f  The 
result  of  the  examination  was  that  Thames 
water,  as  supplied  to  London,  contained  living 
things,  but  that  certain  deep-spring  waters 
were  fi*ee  from  life. 

Our  result  is  parallel.  The  waters  ordinarily 
supplied  to  London  contain  albuminoid  nitro- 
gen; the  waters  of  certain  deep  springs  con- 
tain absolutely  no  albuminoid  mtrogen. 

We  hope  to  see  the  time  when  our  towns, 
ceasing  to  be  supplied  with  the  waters  of  rivers 
or  lakes,  will  derive  their  drinking  water  from 
deep  springs  which — although  they  may  con- 
tain traces  of  ammonia  of  atmospheric  origin, 
and  although  they  may  contain  nitrates  of 
atmospheric  origin,  or  as  the  oxidation-pro- 
ducts of  organic  structures  which  lived  long 
ago  in  the  geologic  ages— are  perfectly  tree 
from  either  putrescible  or  parasitic  organic 
matters.  J.  A.  Wakklyn. 


*  On  Water  Analyntt  and  the  determination  of  Organic  Matter 
ill  Water,  by  Wanklyn,  Chapman,  and  Smith,  reaa  before  Chemical 
Society.    Bee  abstract  in  Lab.,  Jane  19,  p.  %^i. 

f  Vide  Reporta  made  to  the  Direetorf  of  the  London  ^Watford) 
Spring  Water  Company,  by  Lancaster,  Redfcm,  C'ark,  and  South 
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LABCWHATORY  NOTES. 
On  Nessler's  Tetffor  Ammonia. 

Preparation. — Dissolve  about  50  gfrm.  of  iodide  of 
)>ota8sium  iu  a  small  quantity  of  hot  distilled  water. 
Piace  the  vessel  containing  the  solution  on  the  water- 
bath,  and  add  a  strong  solution  of  bichloride  of  mer- 
cury until  the  red  precipitate,  which  is  formed,  ceases 
to  be  redissolved.  Filter,  add  to  the  filtrate  about 
1 20  grm.  of  potash  in  strong  solution.  Make  up  to 
a  litre,  and  then  add  a  small  quantity  ($  c.  c.  or  so) 
of  the  bichloride  solution.  Allow  to  subside  and 
decant  the  clear  liquid  for  use.  It  is  as  well  to  keep 
the  quantity  required  for  immediate  use  in  a  small 
bottle,  and  only  to  open  the  stock  bottle  to  replenish 
it,  as  the  solution  becomes  a  little  thick  if  much  ex- 
|K)8ed  to  the  air.  The  object  of  the  addition  of  the 
second  quantity  of  bichloride  is  to  make  the  solution 
clear  at  once.  If  it  be  not  added  the  test  will  appear 
to  be  clear,  but  will  not  remain  so  when  added  to  an 
ammoniacal  solution.  Still,  if  the  test,  without  this 
addition,  be  kept  for  a  week  or  ten  days,  it  will 
deposit  a  little,  and  is  then  as  good  as  the  solution  to 
which  the  bichloride  has  been  added. 

Use  of  the  test. — When  a  small  quantity  of  the  test 
is  added  to  a  solution  containing  a  traca  of  ammonia, 
a  yellow  or  brown  coloration  is  produced.  If  more 
ammonia  is  present  a  precipitate  is  formed,  and  if  we 
add  the  ammonia  to  the  test  we  almost  always  obtain 
a  precipitate.  The  test  was,  we  believe,  first  em- 
ployed to  determine  the  quantity  as  well  as  the  pre- 
sence of  ammonia,  by  the  late  Mr.  Hadow  in  the 
laboratory  of  Professor  Miller.  The  only  printed 
account  of  the  process,  so  far  as  we  know,  is  con- 
tained in  Professor's  Miller's  discourse  "On  some 
])oint8  in  the  Analysis  of  Potable  Waters."  The 
method  we  employ  differs  in  no  essential  particular 
from  the  one  there  described. 

In  order  to  use  the  test  quantitatively  the  follow- 
ing things  are  required : 

(i)  Distilled  water,  free  from  ammonia.  In  pre- 
paring large  quantities  of  distilled  water  some  por- 
tion of  the  distillate  will  usually  be  found  to  be 
devoid  of  ammonia.  Distilled  water  containing 
ammonia  may  be  purified  by  redistillation,  when  the 
first  portion  will  be  found  ammoniacal,  and  the  rest 
free  from  ammonia.  Common  water  containing 
organic  matter  is  apt  to  ^ive  off  ammonia,  late  as 
well  as  early  in  the  distillation ;  hence  the  advantage 
of  redistillation  from  carbonate  of  soda. 

(2)  A  solution  of  ammonia  of  known  strength 
(y'g  of  a  milligramme  in  a  c.  c.  is  a  conveoient  strengfth) 
obtained  by  dissolving  0*3882  grm.  of  sulphate  of 
ammonia  in  a  litre  of  water. 

(3)  A  narrow  burette  divided  into  0*1  of  a  cubic 
centimetre  to  measure  the  standard  ammonia. 

(4)  A  pipette  to  measure  the  Nessler  test.  It 
should  deliver  about  one  and  a  half  c.c. 

(5)  Glass  cylinders  that  will  contiun  about  160 
c.c,  they  are  graduated  at  100  c.c,  and  also  at 
150  cc 

To  estimate  the  ammonia,  fill  one  of  the  cylinders 
with  the  solution  to  be  examined,  and    add  one 


measure  of  the  test.  Observe  the  colour,  and  then 
run  as  much  of  the  standard  solution  as  yon  think  it 
corresponds  to  into  another  cylinder.  Add  ns  much 
water  as  is  required  to  make  the  volumes  iu  the  two 
cylinders  equal,  and  then  add  a  measure  of  the  test. 
Allow  the  liquids  to  stand  for  ten  minutes.  If  the 
coloration  is  equal,  the  amount  of  standard  ammonia 
used  represents  the  ammonia  in  the  fluid  under 
examination.  If  not,  another  cylinder  must  be  filled 
employing  a  difilerent  amount  of  the  standard  am- 
monia ;  and  this  must  be  [repeated  until  the  jcolours 
correspond.  It  is  very  seldom  necessary  to  make 
more  than  two  such  comparative  experiments.  Each 
j(j  cc.  of  the  standard  ammonia  equals  ^  of  a  milli- 
gramme of  ammonia,  and  in  150  cc.  of  water  the 
Nessler  test  gives  a  well-marked  indication  with  j^  cc 
of  the  standard.  Ordinarily  we  employ  100  cc  in 
the  estimation,  but  if  we  are  dealing  with  very  small 
quantities  150  cc. 

We  do  not  find  it  convenient  to  make  an  estimation 
in  a  solution  that  contains  more  than  tq  of  a  milli- 
gramme in  the  hundred  cc.  Still,  if  a  solution 
contains  even  ten  times  this  amount,  direct  experi- 
ment has  shown  that  a  better  estimation  can  be  made 
by  diluting,  and  then  "  Nesslerising,"  than  by  distil- 
ling out  and  titrating.  Of  this  &ct  we  have  re- 
peatedly convinced  ourselves. 

Ebnsst  T.  Chafuait. 

Laboratory  of  the  London  hutiiution. 

On  a  change  to  which  Sulphide  of  Ammonium  is  liable 
by  long  exposure  to  direSt  light. 

SoaiE  sulphide  of  ammonium,  which  had  stood  nine 
or  ten  months  in  front  of  a  window  through  which 
the  sun's  rays  often  came,  was  added  to  a  solution  of 
copper,  when,  instead  of  the  black  sulphide,  a  liver- 
brown  precipitate  was  occasioned,  readily  soluble  iu 
excess  of  the  sulphide. 

On  heating  the  solution  thus  obtained,  black  sul- 
phide of  copper  separated,  but  upon  neutralising,  the 
original  compound  reprecipitated. 

The  only  metal  this  brown  compound  contained 
was  copper,  and  that  in  combination  with  sulphur. 
Its  properties  were  found  to  be  identical  with  those 
of  recently  precipitated  pentasulphide  of  copper; 
therefore,  pentasulphide  of  ammonium  must  have 
been  produced  from  the  common  sulphide,  in  all  pro- 
bability by  the  agency  of  the  sun's  rays,  for  I  may 
mention  that  some  of  the  same  common  sulphide  that 
had  been  kept  simply  for  the  same  period  in  a  cup- 
board with  glass  doors  behaved  in  the  ordinary 
manner  with  metallic  salts. 

The  altered  sulphide  solution  was  very  yellow, 
smelt  strongly  of  free  ammonia,  and  contained  a 
quantity  of  sulphur. 

The  above  change  may  be  thus  represented : 
6NH5S  -f  O5  =  (NH4)iS5  -f-  S  -I-  4NH3  -f  5H2O. 

The  foregoing  observation  would,  of  course,  point  to 
the  advisability  of  keeping  sulphide  of  ammonium  as 
much  from  direct  light  as  possible,  and  also  of  warning 
beginners  in  chemistry  of  the  possibility  of  finding  a 
sulphide  of  ammonium  capable  of   making  copper 
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appear  to  react  in  a  similar  manner  to  what  antimony  | 
docs  with  real  Bulphide.  j 

Nature,  as  a  rule,  gaards  against  this  source  of ' 
error,  pentasulphide  of  copper  bein^  changed  at  once 
into  the  black  sulphide  by  the  addition  of  sulphide  of 
ammonium. 

Alfbep  Tbibe. 


EDITORIAL  NOTES. 

"  THE  LABORATORY'*  AND  ITS  SUPPORTERS. 

OiTK  attempt  to  establish  an  independent 
weekly  journal,  addressed  to  the  students  and 
cultivators  of  experimental  science,  has  proved 
that  there  is  no  lack  of  good  material  for  such 
an  organ.  For  j&fteen  weeks  the  pages  of  The 
Labobatobt  have  been  filled  with  original 
I'li-ticles  by  eminent  chemists  and  physicists, 
and  our  arrangements  for  the  future  enable  us 
to  include  in  our  list  of  contributors  the  names 
of  some  of  the  most  famous  savants  of  France 
and  Germany.  With  a  few  notable  exceptions, 
the  gentlemen  to  whom  we  submitted  our  plans 
at  the  commencement  of  the  year,  and  from 
whom  we  received  encouraging  promises  of 
support,  have  been  regular  contributors  to  the 
jouiTial;  and  many  writers,  jpersonally  un- 
known to  us,  whose  high  position  deten*ed  us 
fixjm  soliciting  theii*  help,  have  voluntarily 
forwarded  us  important  ai-ticles.  The  amount 
of  help  we  obtam  fi'om  our  leading  scientific 
men  cannot  be  estimated  by  a  reference  to 
the  contributions  printed  under  the  head  of 
"  Original  Communications,"  as  most  of  the 
leading  articles,  reviews,  and  abstracts,  which 
appear  in  the  journal  without  signatures  are 
written  for  us  by -distinguished  pi'ofessors  and 
authors.  In  Sir  Benjamin  Brodie's  hinguage, 
the  editorial  "we"  may  be  defined  as  "flie 
symbol  of  a  combination  of  numerous  prime 
factors." 

Our  desire  to  produce  a  high-class  scientific 
organ  has  therefore  been  fully  realised,  and  we 
might  look  forward  hopefully  to  the  hiture  if 
our  list  of  subscribers  was  proportional  to  o\ir 
list  of  contributors.  We  must  confess,  how- 
ever, that  the  present  circulation  of  the  jour- 
nal is  somewhat  disheartening.  Our  earnest 
efforts  to  improve  the  tone  of  periodical  scien- 
tific literature  have  called  forth  many  warm 
expressions  of  approval,  but  have  brought  us 
compai-atively  few  subscribers.  A  journal 
mainly  sustained  by  contributions  costing 
nothing  might  be  profitably  carried  on  with 
such  a  circulation  as  we  have  secured  for  The 
LABORATORY,  but  this  jouiTial  is  conducted 
on  ordinal^  commercial  principles,  and  affords 
its  contributors  liberal  remuneration  for  their 
literary  labours.    Unless  the  systematic  pay- 


ment of  contributors  can  be  kept  up,  we  do  not 
cai-e  to  carry  on  the  journal,  lor  we  have  no 
faith  in  a  uterary  undertaking  that  is  de- 
pendent upon  unpaid  contributors. 

We  do  not  despair  of  the  ultimate  sucoess  of 
The  Laboratory,  and  we  shall  not  relax  our 
efforts  to  render  it  the  best  English  scientific 
journal  until  we  have  given  it  a  fair  triaL  We 
trust,  however,  that  the  members  of  the  scien- 
tific body  will  afford  us  the  support  which  we 
think  we  deserve,  and  show  that  they  are  able 
and  willing  to  sustain  a  thoroughly  inde- 
pendent organ.  The  Laboratory  was  started 
as  a  medium  of  intercommunication  for  all 
persons  interested  in  chemical  and  physical 
research,  and  its  columns  are  open  to  every 
one  who  has  new  facts  to  communicate. 

We  think  we  may  now  fairly  appeal  to  every 
worker  in  the  broad  field  of  experimental  re- 
search for  support,  for  we  are  convinced  that 
The  Laboratory  has  supplied  a  want  that 
every  chemist  and  physicist  must  have  ex- 
perienced. Surely  in  this  great  scientific  and 
manufacturing  kingdom  there  is  a  sufficiently 
large  public  to  sustain  on  independent  weekly 
journal  devoted  to  chemistry  and  physics,  and 
fed  by  paid  contributors ! 

QUESTIONS   of    PRIORITY. 

Our  Paris  coiTCspondent  last  week  gave  an 
abstract  of  a  paper  on  the  formation  of  mixed 
ethers,  submitted  to  the  Academy  of  Sciences 
by  MM.  Reboul  and  Truchot.  In  this 
paper  the  authors  record  the  observation  that 
ethyl-hexyl  ether  is  produced,  together  with 
hexylene,  when  chloride  of  hexyl  is  heated  in  a 
sealed  tube  with  an  alcoholic  solution  of 
I  potash.  Mr.  C.  Schorlemmer,  of  Owens' 
College,  Manchester,  has  called  our  attention 
to  the  fact  that  he  mpde  the  same  observation 
some  months  ago,  and  published  it  in  a  -^sapet 
read  before  the  Chemical  Society,  and  printed 
in  its  Jounial  of  September  last. 

A  more  important  question  of  priority  is  dis- 
cussed in  a  recently  published  pamphlet  by 
Mr.  H.  B.  Condy,  entitled,  *  Propriith  Desin- 
fectantes  des  Pemumganaies  AlcaUns*  From 
this  pamphlet  we  learn  that  certain  Fi*ench 
writers  have  disregarded  Mr.  Gondy's  un- 
doubted claim  to  the  credit  of  having  first 
discovered  the  disinfecting  properties  of  the 
alkaline  permanganates,  and  have  attempted 
to  persuade  the  .world  that  the  useful  applica- 
tions of  these  salts  ori^nated  in  the  researches 
of  MM.  Demarquay,  Le  Dreux,  and  Castex. 
The  facts  so  plainly  set  forth  \>y  Mr.  Condy, 
and  the  reports  and  extracts  printed  in  ms 
pamphlet,  prove  that  his  discovery  had  been 
pubhshed  in  England  and   in   IVance  long 
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lefore  any  Frencb  chemisfc  or  physician  ad- 
vacated  tne  use  of  manganates  and  perman- 
gmates  as  disinfectants.  We  shall  return  to 
tie  consideration  of  Mr.  Condy*s  pamphlet  on 
a  future  occasion. 


THE   SLIDE-RULE. 

This  little  instrument,  although  well  known 
amongst  engineers,  is,  we  believe,  compara- 
tiyely  unVnown  amongst  chemists.  Its  chief 
use  for  chemists  would  be  to  check  their  calcu- 
lations, whether  for  mineral  analyses,  combus- 
tions, or  gas  analyses.  It  is  wdl  known,  for 
instance,  how  much  time  and  trouble  is  lost  in 
checking  the  results,  say  of  twenty  combus- 
tions ;  now,  with  this  simple  contrivance,  after 
very  little  practice,  the  whole  of  the  values 
might  be  controlled  in  less  than  twenty  minutes. 
We  will  briefly  give  the  theory  of  its  construc- 
tion, and  then  show  how  it  is  practically  used. 


The  slide  rule,  as  shown  in  Fig.  i,  is  com- 
posed of  three  pieces,  first,  an  ivoiy  or  boxwood 
scale,  F  G  H  K;  secondly,  the  centre  L  M  N  P 
consisting  of  a  piece  of  wood  which  slides  in 
a  gi'oove,  the  face  of  the  sliding  piece  being 
flush  with  the  8ui*face  of  the  mam  scale ;  and, 
thirdly,  a  sliding  piece  of  bronze  Q  -B  with  four 
notches,  a,  h,  c,  a.  This  third  piece  may  move  up 
and  down  -the  rule  without  rubbing  against 
the  face,  and  so  distui'bing  the  sliding  piece, 
LMNP. 

On  the  fixeA  part  of  the  rule  there  are  two 
scales,  A  and  D.  On  the  sliding  part  there  are 
two  exactly  similar,  namely,  B  similar  to  A,  and 
C  similar  to  D. 

The  scale  AA'  is  divided  thus : — The  length 
AA'  is  equal  to  25  centimetres.  This  is  divided 
into  two  equal  parts  at  the  point  S,  so  that 
AS  =  SA',  and  AS  and  SA'  are  divided  alike. 
Make  a  scale  as  long  as  AS,  and  divided  into 
100  parts.    Lay  it  against  AS.    Look  out  in  ^ 


book  the  logarithms  of  the  numbers  2, 3,  4,  etc., 
namely,  301,  479,  and  602,  etc. 

At  a  distance  of  30' i  divisions  of  the  scale 
applied  to  AS  make  a  mark  on  AS,  and  num- 
ber it  2  ;  at  a  distance  47  9  divisions  mark  the 
scale  AS,3 ;  and  at  distance  69*9  divisions  mark 
the  scale  AS,  5,  and  so  on. 

These  distances  are  again  divided  ten  times 
opposite  numbers  corresponding  to  lo^.  of  11, 
12,  etc.,  in  a  similar  way,  and  a  third  time 
divided  as  far  as  convenient. 

SA'  is  a  copy  of  AS,  and  BB'  of  AA'. 

Wehave  now  two  scales,  AA'  and  BB',  divided 
so  that  the  distance  of  any  point  on  either, 
marked  we  will  say  5  from  A  or  B,  is  propor- 
tional  to  the  logarithm  of  5. 

It  is  well  known  that  the  logarithm  of  a  num- 
ber added  to  the  logarithm  of  another  number 
is  equal  to  the  log.  of  the  product  of  these  two 
numbers.  Suppose  the  sliding  piece  is  moved 
to  the  left,  so  that  the  point  marked  2  on  the 


scale  BB'  (Fig.  2)  is  opposite  the  point  marked 
I  on  the  scale  A  A'.  Consider  any  point  on  the 
scale  A  A',  as  a,  which  is  marked  5.  The  dis- 
tance of  this  point  from  A  is  proportional  to 
the  log.  of  5,  and  its  distance  from  B  is  equal 
to  its  distemce  fr*om  A,  together  with  B^,  a 
number  proportional  to  the  log  of  2.  There- 
fore, the  distance  from  B  of  the  point  a  is  pro- 
portional to  log.  2  +  log.  5,  that  is,  to  the  log.  of 
10,  but  this  distance  is  equal  to  B/S',  and  BB  is 
divided  proportionally  to  the  logs,  of  numbers, 
and  therefore  the  point  0'  will  be  marked  on 
the  scale  BB',  AS. 

So  that  we  have  2  x  5  =  10, 

or  log.  2,  that  is  Bj3 

+  log.  5,  that  is  Aa  =  BjS',  that  is  log.  10. 
In  like  manner,  suppose  we  have  to  multiply 
anv  number,  as  273  by  333.  Slide  out  the  scide 
BB'  so  that  the  number  corresponding  to  273  on 
this  scale  is  opposite  the  point  A  marked  i  on 
scale  AA'i  then  on  scale  AA'  look  for  the  point 
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corresponding  to  333 ;  below  this  point  on  the 
scale  BB'  we  find  91,  the  result  of  multiplying 
273  by  333 ;  the  decimal  point  must  be  supplied 
aiterwards. 

Conversely,  910  divided  by  333  =  2*^3,  and 
we  easily  see  how  to  perform  a  simple  division. 

Suppose  we  want  to  divide  6  by  2. 

We  know  log.  -  =  log.  6  —  log.  2. 

Move  the  point  marked  2  01^  BB'  opposite 
the  point  A  marked  i  on  AA',  look  on  scale 
BB'  for  the  point  marked  C ;  above  it,  on  the 
scale  AA',  we  find  the  point  marked  3,  the  re- 
sult of  6  divided  by  2,  thus — 

Aa'  =  B/3"  —  B/5, 
or  log.  3  =  log.  6  —  log.  2. 

The  scales  CC,  DD'  are  divided  like  the 
scales  AS,  SA/  BS,  S'A,  only  that  each  division 
on  the  scale  GO'  is  twice  as  long  as  the  cor- 
responding division  on  the  scales  AS,  SA',  etc. 

We  think  what  has  been  said  is  enough  to 
show  the  principle  of  the  instrument,  and  that 
any  one  who  desires  to  use  it  will  be  able,  after 
a  few  minutes*  consideration,  to  find  out  for 
himself  how,  with  the  assistance  of  the  sliding 
piece,  QR,  a  niimber  of  successive  multiplica- 
tions and  divisions  may  be  performed.  This 
is  the  course  we  advise.  An  empirical  rule  »or 
two  is,  however,  given. 

It  will  be  best  to  take  an  example  involving 
all  the  operations  that  can  arise. 

Suppose  we  wish  to  find  the  value  of — 

i'23  X  4*67  X  ---^^  X  — ^ X  r— ^. 

"^        ^     '  7-21  7-38  X  2-41        8-2l/' 

The  number  we  have  to  operate  on  is  to  be 
found  on  the  scale  A  A';  the  number  with 
which  we  operate  (that  is,  with  which  we  mul- 
tiply, or  by  which  we  divide)  is  to  be  found  on 
the  scale  BB'  if  it  is  a  simple  number,  and  on 
the  scale  CC  if  it  is  given  the  square  of  a 
number,  and  the  resmt  is  read  off  on  the 
scale  A  A '. 

We  fii*8t  move  the  notch  a  to  the  number  on 
which  we  operate. 

Then,  if  we  have  to  divide,  we  move  the  num- 
ber by  which  we  have  to  divide  to  the  notch  h, 
and  then  the  notch  to  a  point  marked  1  on 
BB';  above  the  point  opposite  the  notch  a  we 
read  the  result.  If  we  have  to  multiply,  we 
move  first  a  point  marked  i  on  BB'  to  the 
notch  6,  and  then  the  notch  b  to  the  number 
by  which  wo  have  to  multiply.  The  result  is 
found,  as  before,  above  the  notch  h  and  opposite 
th  e  notch  a.  Thus,  in  the  case  given  above,  move 
the  notch  a  at  once  opposite  123  on  the  scale 
AA' ;  we  now,  as  we  have  to  multiply,  move  BB' 
to  the  light  until  the  point  B  ia  opposite  the 


notch  6,  and  then  move  the  notch  6  up  to  the 
point  467  on  BB';  next  we  have  to  multiply 
again,  therefore  we  move  the  scale  BB'  to  the  left 
until  a  point  marked  i  is  opposite  6,  and  then 
the  notch  c  to  the  point  869  on  the  scale  C(7 
(since  869  is  squared).  Next  we  have  to  divide 
by  721 ;  move  721  on  BB'  opposite  to  h,  and 
then  b  to  sluj  of  the  i  points  on  BB' ;  next  we 
have  to  multiply  by  430.  Move  then  the  notch 
6  to  a  number  436  on  BB',  and  then  a  point 
marked  i  on  BB' to  notch  a.  Next  we  have  to 
divide  by  738.  Move  738  on  BB'  to  notch  6, 
and  notch  b  afterwards  to  i  on  BB'.  Next  we 
have  to  divide  by  241.  Move  this  number  on 
BB'  to  notch  6,  and  then  6  to  i  on  BB'.  Finally, 
we  have  to  divide  by  82 1/*.  Move  this  number 
on  scale  CC  to  notch  c,  and  then  notch  b  to 
I  on  BB' ;  we  now  read  off  the  result  at  a  on 
scale  AA',  and  find  it  to  be  0*204,  about.  Wo 
may  also  mention  that  if  the  notch  a  points  to 
any  number  on  AA',  the  notch  d  will  point  to 
the  square  root  of  that  number  on  DD';  and, 
conversely,  the  notch  d  pointing  to  any  number 
on  DD',  the  notch  a  will  point  to  its  square 
on  AA'. 

Arrangements  are  also  made  by  which  we 
can  read  on  the  back  of  the  sHding  scale  the 
logs,  of  numbers,  the  sines,  cosines,  tangents  of 
angles,  and  their  reciprocals,  the  roots  of  these 
reciprocals,  etc.  etc.  These  numbers,  not  being 
generally  useful  to  chemists,  are  not  here 
entered  upon.  We  may  note  that  one  edge, 
HK,  is  bevelled  off  and  nicdy  divided  into 
millimetres;  the  other  edge,  irG,  is  flat  and 
also  divided  into  millimetres. 

The  whole  length  of  the  rule  is  generally  26 
centimetres,  and  when  used  simply  to  measure 
the  length  of  anything  the  slide  is  pulled  out  if 
the  length  exceeds  26  cm.  and  the  len^h  read 
off  at  the  bottom  of  the  groove  thus  disclosed. 
In  conclusion,  we  may  say  that  the  accuracy 
to  be  obtained  with  a  rule  25  centimetres  long 
is  about  0*3  per  cent. 

From  the  great  amount  of  time  saved  by  this 
instrument  we  should  have  expected  to  nnd  it 
in  use  in  all  laboratoiies.  We  hope  it  will 
become  as  common  in  England  as  it  is  in 
France. 

A    STIFF   EXAMINATION    PAPER. 

Much  disapprobation  has  been  expressed  at 
the  abstruseness  of  the  questions  in  Natural 
Philosophy  given  in  the  recent  Matriculatioa 
Examination  of  the  London  Univei'sity.  We 
ourselves  think  that  most  of  the  questions 
were  far  too  difficult  for  Matriculation  Students, 
and  are  calculated  to  disheai'ten  future  candi- 
dates for  University  degrees.  On  the  other 
hand,  the  chemical  questions  seem  to  us  to 
have  been  most  judiciously  fiumed.      ^'^^ 
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OUR  FOREIGN  CORRESPONDENCE. 

FRANCE. 

Pabis  ;  Jul^  8. 
C}rloptcili>ifl  nnd  ckemical  dictionaries — Liebigls  artificial  milk — 
Meeting  of  the  Paris  Chemical  Socicty-^fomerism— Bromi- 
uated  cam plior— Academy  of  Sciences— Gaudiu's  crystallo- 
c-licmical  system— Forthcoming  election— Sale  of  Fourcroy's 
minerals. 

My  last  letter  (delayed,  bat  not  lost,  I  hope,  al- 
though the  postal  arrangements  of  France  are  far 
from  perfection)  concluded  with  announcing  to  you  a 
new  Dictionary  of  Chemistry.  Let  ns  look  back  to- 
day to  its  predecessors.  Cyclopaedic  literature  is  very 
strongly  represented  in  France,  and  seems  particu- 
larly suited  to  the  public  taste.  At  present  two 
large  universal  cyclopaedias  are  announced  at  the 
same  time.  One  of  them,  the  '  Dictionnaire  Encyclo- 
pedique/  by  Larousse,  is  an  ordinary  mercantile 
speculation  ;  while  the  other,  published  by  the  chief 
members  of  the  republican  party,  promises  to  be  a  work 
of  real  importance.  It  is,  however,  only  in  the  begin- 
ning of  its  career.  One  thousand  shares  at  £20, 
issued  to  cover  the  expenses  of  the  undertaking, 
are  subscribed  mostly  by  contributors — ^the  editor, 
M.  Laurent  Pichat,  having  himself  subscribed  for 
JS3000.  As  far  as  three  hundred  years  back  Vincent  ! 
Beauvais'  'Speculum  Mundi-'  seems  to  have  given 
the  first  impulse  to  this  kind  of  literature,  which,  in 
the  latter  part  of  the  eighteenth  century,  attained 
the  culmination  of  celebrity  with  the  '  Encyclopedic 
Francaise  *  of  Diderot,  D'Alembert,  and  their  friends, 
who  are  generally  known  as  the  EncyclopoDdists. 
Very  shortly  afterwards  (about  1780)  commenced  the 
publication  of  Pankoucke's  '  Encyclop^die  M^tho- 
dique,'  extending  over  a  period  of  more  than  fifty 
years,  swelling  to  an  immense  size  and  costing  as 
much  as  3000  francs.  Then  followed  the  *  Encyclo- 
])odie  du  Dix-neuvicme  Siecle,'  the  'Encyclopedic 
Modeme '  of  Didot,  the  '  Dictionnaire  de  la  Conver- 
sation et  de  la  Lecture,'  and  others. 

In  all  these  works  chemistry  played  an  important 
part.  But  this  is  the  first  time  that  a  dictionary  of 
pure  and  applied  chemistry  only  is  produced  in  France. 

A  dictionary  of  applied  chemistry  by  Barreswill 
and  Daranne,  and  a  similar  work  by  Barral,  published 
some  years  ago,  are  in  size  and  value  greatly  inferior 
to  most  works  of  the  same  kind  published  in  England 
and  Germany. 

The  noise  about  the  non-success  of  Liebig^s  arti- 
ficial milk  is  increasing.  From  the  Academy  of 
Medicine  the  subject  passed  into  the  medical  journals, 
and  thence  into  the  daily  newspapers.  Leading 
articles  pretend  that  medical  men  trying  this  innocent 
preparation  on  infants  are  committing  murder ;  and 
most  people  seem  to  ignore,  not  only  the  quality  of 
the  food,  but  all  the  numerous  and  successful  experi- 
ments made  on  it  in  Germany  .and  England.  The 
four  children  (reported  on  by  M.  Depaui)  who  died 
were  bom  in  the  hospital,  where  the  mortality  of 
infants  is  so  great  that  Liebigp's  food  cannot  be 
accused  of  being  an  accessory  to  the  fact. 

The  Chbmioal  Society  of  Paris  held  its  last 
meeting  but  one  for  the  season  ou  Friday,  the  5tli  inst. 


M.  Lecoq  de  Boisbaudran  communicated  his 
researches  on  crystallisation,  already  reported  upon 
in  the  last  number  of  this  Journal. 

M.  Oppenheim  gave  an  account  of  the  continua- 
tion of  his  researches  on  the  isomerism  of  chloride  of 
allyl  and  chlorinated  propylene.  In  order  to  study 
their  chemical  differences,  be  submitted  these  bodies 
to  the  methods  used  for  transforming  hydrocarbons 
into  alcohols,  pseudo-alcohols,  and  glycols,  so  as  to 
decide  if  one  of  them,  or  both,  would  yield  chlorinated 
compounds  of  an  alcoholic  nature.  It  was  found  that 
chloride  of  allyl  could  be  easily  transformed  into  a 
body  isomeric  with  chlorinated  propylic  alcohol, 
which  proved  to  be  identical  with  the  chlorhydrine 
of  propylic  glycol.  The  reagents  brought  to  bear 
upon  the  two  isomeric  chlorides  were  sulphuric  acid, 
hydriodic  acid,  bromine,  and  peroxide  of  hydrogen. 
The  results  obtained  proved  again  the  non-identity 
of  the  two  chlorides. 

In  the  discussion  following  this  communication  M. 
Ladenburg  called  attention  to  the  rational  formula 
of  the  chlorhydrine  of  propylic  glycol  resulting  from 
the  above  mode  of  its  formation. 

M.  Naquet  then  reported  an  experiment  made  by 
himself  and  M.  Longuinine  on  monobrominatcd 
camphor.  It  has  been  impossible  to  convert  this 
body  into  a  cyanide.  Sodium  seems  to  replace 
bromine  in  it,  thus  yielding  a  product  which,  by 
water,  is  retransformed  into  camphor.  Perchloride 
of  phosphorus  transforms  it  into  cymene,  C7H14. 

The  ACADiaiY,  at  its  sitting  of  July  ist,  received 
several  communications,  the  titles  of  which  may 
induce  readers  wrongly  to  suppose  thA  tney  treated 
on  chemical  subj  ects. 

Such  is  a  note  of  M.  Boussinesq  Oa  ths reciprocal 
action  of  two  moUcuUs,  a  mathematical  papef  con- 
tinuing the  researches  of  Navier,  Poisson,  and  Laurc, 
on  elasticity.  Such  is,  likewise,  in  spite  of  its  title, 
a  paper  by  M.  Gaud  in.  On  the  part  hydrogen  plays 
in  acids  generally,  and  in  polybasic  acids  in  particular* 
M.  Gaudin  starts  f^om  a  fundamental  idea,  which  is 
entirely  foreign  to  chemistry  and  disproved  by  facts, 
viz.  that  the  chemical  molecule  of  a  compound  is 
identical  with  its  crystalline  molecule.  The  proof 
that  this  view  is  wrOng  is  furnished  by  considerations 
on  the  water  of  crystallisation.  We  know  many 
compounds — in  fact,  most  salts  may  .be  given  as 
examples — which  are  entirely  saturated  and  unable 
to  combine  with  any  other  compound  or  element,  but 
which  dissolve  in  water  and  crystallise  from  their 
solutions  together  with  water.  llie  molecular 
attraction  known  as  crystallisation  and  the  atomic 
attraction  known  as  combination  are,  therefore, 
functions  entirely  difilerent  from  each  other,  one 
taking  place  between  the  molecules,  the  other 
between  the  atoms  of  a  body.  Or  if  further  proof  is 
wanted,  let  us  consider  saline  molecules  which  com- 
bine with  half  a  molecule  of  water  when  crystallising, 
or,  rather,  which  double  when  crystallising;  thus 
showing  that  the  molecule  in  the  crystallographio 
sense  and  in  the  chemical  are  two  different  things. 

The  fact  ulone  that  ilements  crystallise  as  well 
a?  combine  together,  with  the  admission  generally 
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adopted  that  the  chemical  molecule  of  elements  con- 
sUts  of  two  atoms  only  (with  the  exception  of 
P,  As,  Hg,  etc.)  is  safficient  to  disprove  the  idea  of 
M.  Gandin.  But  H.  Gaudin  overlooks  these  &cts, 
and  apon  his  idea  of  the  identity  of  chemical  and 
crystalline  molecules  he  has  founded  the  doctrine 
that  every  moleoole,  whether  crystallised  or  not,  is 
necessarily  constructed  in  a  symmetrical  manner.  For 
years  he  has  been  occupied  in  building  up  models  of 
symmetrical  molecules,  imitating  the  crystalline  form 
of  certain  minerals  or  salts  sometimes  of  great  che- 
mical complication,  connecting  beads,  representing 
atoms,  by  means  of  strings  representing  the  force  of 
symmetry  that  directs  them.  He  has  brought  great 
patience  and  ingenuity  to  bear  upon  this  laborious 
occupation,  and  it  is  with  real  regret  that  chemists 
are  obliged  to  repudiate  the  system  which  M.  Gaudin 
now  lays  before  the  Academy. 

His  is  not  a  chemical  system^  not  only  because  it 
starts  from  a  point  of  view  disproved  by  chemical 
facts,  but  also  because  it  ignores  what  chemical 
formula  are  intended  to  express.  Chemical  formulsB 
are  to  express  as  many  facts  as  possible ;  and  if  we 
build  up  what  is  now  generally  called  formulie  of 
constitution  we  construct  them  with  the  intention  to 
explain  the  chemical  function  of  the  compound,  or 
the  part  certain  atoms  play  in  the  molecule. 

If  we  write  aldeliyde  thus — 
H 


and  alcohol  thus— 

H 

I 

U-C~H 

I 
H-C— H 

I 
HO, 
we  express  the  different  parts  which  oxygen  plays  in 
these  compounds,  and  the  different  reactions  they  will 
undergo  with  the  same  reagents.  These  formula;,  for 
instance,  show  .at  once  that  perchloride  of  phos- 
phorus acting  on  alcohol,  will  replace  HO  by  01, 
while  with  aldehyde  it  will  act  so  as  to  replace 
O  by  Clx. 

Nothing  of  the  kind  is  expressed  by  M.  Gaudin. 
The  looking  for  symmetry  and  for  symmetry  only, 
must  needs  place  O  in  the  middle  both  of  the  alcohol 
and  of  the  aldehyde  molecule,  thus  giving  not  only 
a  wrong  idea  of  the  nature  of  these  compounds,  but 
making  oxygen  in  alcohol  tetratomic ! 

H  H  H    H    H 

II  III 

C— 0— C  and  C— 0— C 

II  III 

H  H  H    H    H 

Aldch-d.-.  Alcohol. 


His  formulsB  of  phosphates  show  how  similar  things 
are  represented  in  a  very  dissimilar  manner.  Th«j 
are  as  follows,  in  contradiction  with  every  principie 
of  chemistry. 

f  1 

0— H-0  H 

I  I 

H  0—0—0 

I  I 

O— H— 0  H 

I  I 

P  P 

Tribasic  acid,  PH3O4      Bibasic  acid,  PHxOj 

(p  =  iP)  (p  =  iH). 

This  is  not  a  chenneal  system,  and  it  follows  as  a 

matter  of  course  that  it  is  in  contradiction,  not  with 

any  particular  school,  but  with  every  possible  school 

of  chemists. 

If  I  have  taken  up  so  much  valuable  space  in  your 
paper  to  ^ve  an  idea  of  the  contents  of  M.  Gaudin's 
communication,  it  is  on  account  of  the  novelty,  and 
also  on  account  of  the  publicity  given  to  these  ideas. 
The  author  has  published  articles  thereon  in  one  of 
the  great  political  journals  of  Paris  ('  Le  Siecle ').  He 
has  exhibited  his  models  in  the  Champ  de  Man,  and 
has  produced  photographs  and  descriptions  of  the 
same.  A  collection  of  these  models,  so  I  am  in- 
formed, has  been  sold  to  one  of  the  nnivermty- 
museums  of  North  America.  There  is,  indeed,  some 
power  of  seduction  in  the  pretence  of  representing  at 
the  same  time  the  chemical  constitution  and  the 
crystalline  form  of  a  compound,  and  I  thought 
it  the  more  necessary  to  show  the  fallacy  of  this 
pretence,  as  the  author,  by  former  researches  on 
the  production  of  high  temperatures  and  on  the  for- 
mation of  artificial  minerals,  has  rendered  real  ser- 
vices to  science. 

There  has  also  been  read  at  this  meeting  a  paper 
by  M.  Be  champ,  on  the  saccharification  of  the  cor- 
puscles contained  in  diseased  silkworms.  The  pro- 
duction of  sugar  has  been  attempted  by  means  of 
sulphuric  acid,  and  proved  (?)  by  the  brown  colour 
imparted  to  the  alcoholic  solution  of  the  substance 
thus  produced  by  adding  potassa.  The  author  con- 
cludes that  the  corpuscles  contain  cellulose. 

M.  Ch.  St.  Claire  Deville  communicates  that  a 
volcanic  crater  had  opened  on  the  2nd  of  June,  after  a 
week  of  strong  earthquakes  in  St.  Michael,  one  of 
the  Azores.  Engineers  and  captains,  wishing  to  study 
the  phenomenon,  have  been  driven  away  by  the  dang^ 
attending  their  purpose. 

M.  Serret  offers  the  first  volume  of  the  works  of 
Lagrange,  just  published  by  order  of  the  Ministers 
of  Public  Instruction. 

From  a  quarter  to  5  until  5  the  Academy  formed 
into  a  secret  committee,  with  the  object,  it  seems,  of 
declaring  that  a  vacancy  had  occurred  in  the  chemical 
section  by  the  death  of  M.  Pelouze.  These  are  the 
preliminaries  of  a  new  election.  Next  Monday,  the 
chemical  section  will  most  likely  propose  a  list  of 
candidates,  and  the  election  is  expected  to  take  pkce 
the  r4th  of  July,  earlier  than  has  been  supposed. 
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It  is  said  that  one  candidate  only  will  be  anaoimoasly 
proposed  by  tbe  section  in  the  first  place,  that  two 
other  chemists  will  be  proposed  in  the  second  rank, 
and  a  nnmber  of  younger  men  will  be  named  in  the 
third  rank.  The  chances  of  this  election  mav  be  left 
to  the  sagacity  of  the  reader  to  discoss,  and  I  only 
mention  that  two  years  ago  it  was  nnauimonsly  pro- 
posed by  the  chemical  section,  and  accepted  by  the 
Academy,  to  offer  the  great  prize  for  science  to  M. 
Wurtz. 

The  library  and  collection  of  minerals  of  the 
deceased  chemist.  Dr.  Ossian  Henry,  will  be  sold  by 
auction  the  loth  and  nth  of  July.  These  minerals 
have  some  historical  interest,  having  formerly  belonged 
to  Fonrcroy.* 

PARIS  UNIVERSAL   EXHIBITION. 

THE    BRITISH     COLONIES. 

BY   C.   W.   fiUIN,   F.C.S., 

Superiulendent  of  the  Cktmieal  ClauM  ef  the  International 

Sshibitiom  of  i96i. 

Pabis;  Julys. 

Canada.— ^Locks  and  miiieral«— Metals~Petn>leam~Phoiphat« 
of  lime— Steatite— Magnesian  mica—Graphite— Salt— Con- 
rolidated  turf.  Nota  Scotia.— Coal— Ores— Bitaminoos 
Sbale.    NswrouNDLAirD— Caps  or  Gk>oD  Hope. 

Aftss  the  confiision  that  reigns  in  so  many  other 
colonies  it  is  quite  a  treat  to  examine  the  collection 
of  rocks  and  minerals  shown  in  Canada  by  the 
Canadian  Geological  Commission.  It  would 
be  superfluous  to  say  more  in  praise  of  the  display 
than  that  it  fully  deserves  the  gold  medal  with  which  it 
has  been  rewarded.  It  has  been  arranged  under  the 
direction  of  Sir  William  Logan,  and  his  talented 
assbtant,  Br.  Sterry  Hunt,  and  comprehends  a  series 
of  rocks  and  fossils,  illustrating  the  geology  and 
palflBontology  of  Canada,  and  a  complete  collection  of 
economic  minerals.  The  first  half  we  must  dismiss 
with  the  remark  that  the  most  interesting  specimens 
in  the  dbplay  are  some  large  blocks  of  the  famous 
Lower  Laureutian  serpentine,  containing  numberless 
examples  of  the  JSozodn  Canadense,  The  series  of 
economic  minerals  commences  with  some  specimens 
of  brown  iron  ore,  which  is  found  in  g^reat  abund- 
ance in  the  alluyions  lying  at  the  foot  of  the 
great  Laureutian  range,  and  extending  over  a  dis- 
tance of  more  than  one  hundred  miles,  between 
Montreal  and  Quebec,  being  most  abundant  in  the 
neighbourhood  of  the  rivers  St.  Maurice  and  Batiscan. 
The  St.  Maurice  smelting  furnaces  were  first  es- 
tablished as  far  back  as  1737,  and  are  now  in  the  full 
tide  of  prosperity.  The  ore,  which  in  appearance 
somewhat  resembles  our  "  black  brash,"  is  found  in 
a  more  or  less  pulverulent  condition,  almost  on  the 
surface  of  the  ground,  whence  it  is  collected  by  the 
country  people  of  the  locality,  and  sold  to  the 
various  smelting-fnmaces  —  a  somewhat  different 
mode  of  proceeding  to  that  obtaining  in  our  own  iron. 

*  I  am  obliged  to  correct  the  following  errata  in  the  correapond* 
•nee  of  No.  14  of  the  Lab.  In  M.  Leooq'i  note  read  15®  instMd 
f^f  ifoP;  in  H.  Calvert's  note  read  piecee  not  lnhee  of  charcoal. 


districts.  At  some  miles'  distance  from  St.  Maurice 
are  the  Radnor  ftimaces,  which  in  1862  turned  out 
2000  tons  of  pig  uron.  The  Radnor  iron  is  of  a 
very  superior  qufdity,  and  is  greatly  used  for  railway 
wheels.  The  samples  of  red  hematite  shown  sre  very 
fine ;  some  of  them  occur  in  beds  no  less  than  thirty 
feet  thick.  Several  of  the  specimens  are  much  mixed 
with  chloritic  slate  and  quartz.  They  sometimes 
contain  notable  proportions  of  titanium.  Amongst 
the  magnetic  ores  shown  are  several  which  remind 
one  strongly  of  some  of  the  Swedish  ores,  being 
possessed  of  the  same  peculiar  coarse,  saccharoidal 
fracture.  One  of  the  ores,  which  is  almost  pure,  is 
found  in  beds  eighty  feet  thick,  and  was  formerly 
sent  in  large  quantities  to  the  United  States;  but 
lately  successful  efforts  have  been  made  to  smelt  it  on 
the  spot  by  the  Canada  Iron  Company.  Another 
valuable  ore  of  great  purity  is  found  in  successive 
layers  of  no  less  than  one  hundred  feet  in  thickness, 
but  the  fomaoes  constructed  some  years  since  for 
converting  it  into  pig  iron  have  not  been  in  work  for 
some  time.  Efforts  are  now  being  made  once  more 
to  work  these  mines  with  the  idea  of  sending  the 
ere  to  the  United  States,  which  consumes  annually 
300,000  tons  of  a  precisely  similar  ore  found  on  the 
borders  of  Lake  Superior.  A  specimen  of  titanifer- 
ous  iron  sand  is  also  shown.  It  occurs  in  consider- 
able quantities  at  the  mouth  of  the  river  Moisie,  one 
of  the  northern  tributaries  of  the  St.  Lawrence.  The 
Moisie  Company  exhibit  samples  of  wrought  iron 
and  cast  steel,  made  by  it  from  Hodges's  process, 
which  consists  in  mixing  peat  in  a  state  of  paste 
with  the  mineral,  making  bricks  of  the  mixture,  and 
exposing  them  to  the  heat  of  smelting  frimaces,  a 
modus  operandi  which  produces  directly  malleable 
iron  of  excellent  quality.  A  specimen  of  titaniferons 
ore  from  St.  Paul's  Bay  is  also  shown.  The  lead  ores 
do  not  seem  to  be  of  a  very  high  quality,  being  ap- 
parently much  contaminated  with  vein-stuff.  As  a 
rule  they  are  not  very  rich  in  silver,  and  contain 
copper,  zinc,  and  iron,  in  the  state  of  sulphide.  At 
Indian  Cone  Gasp^  the  working  of  several  veins  has 
just  commenced,  under  very  £eivorable  drcumstances. 
A  small  specimen  of  native  copper,  fh>m  the  shores 
of  Lake  Superior,  is  shown.  The  deposits  occur 
under  conditions  similar  to  those  on  the  United 
States'  side  of  the  Lake,  but,  unlike  the  latter,  they 
are  at  present  unworked.  The  Hnronian  formation 
is  traversed  by  numerous  quartz  veins,  generallv  con- 
taining copper,  in  the  fbnn  of  yellow  or  purple  ore. 
The  only  places  where  the  mines  are  worked  with 
anything  like  regularity  are  the  Brooe  and  Welling- 
ton mines,  on  the  northern  shores  of  Lake  Huron. 
These  mines  in  1861  produced  3000  tons  of  ore,  con- 
taining 19  per  cent,  of  copper,  the  whole  of  which 
was  exported  to  England.  Ore  of  good  quality  is 
also  fonnd  in  irregular  bunches  in  the  magnesian 
bands  of  the  Appalachian  formation.  It  is  worked  in 
several  localities,  notably  at  Leeds  and  Cleveland. 
The  deposits  at  the  latter  place  are  in  the  form  of 
true  veins,  and  are  worked  at  the  rate  of  sixty  tons 
per  month.  The  ore,  which  consists  of  sulphides 
mixed  with  carbonates,  oontfuns  10  per  cent  of 
metallic  copper.    Specimens,  mostly  of  jrellow  or^. 
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are  likewise  shown  from  eleven  other  mines,  all  of 
which  are  in  profitable  worlc.  At  the  Lower  Canada 
mine  five  shafts,  varying  from  60  to  132  feet  in 
depth,  have  been  sunk  in  a  length  of  1600  feet.  The 
ore  appears,  in  this  case,  to  lie  in  a  kind  of  basin,  and 
is  found  in  bands  of  5  and  10  feet  thick.  From  the 
number  of  spocimens  shown  the  Appalachian  forma- 
tion in  Canada  seems  to  be  particularly  rich  in  copper 
ores,  and  deserves  the  attention  that  capitalists  are 
evidently  paying  to  it.  At  South  Ham  are  found 
considerable  qnantities  of  antimony,  both  native  and 
in  the  form  of  sulphide  and  oxide.  Good  specimens 
of  these  are  shown,  bnt  the  deposits  do  not  seem  to 
be  worked. 

In  the  catalogue  published  by  the  Geological 
Commission,  under  the  direction  of  Sir  William  Logan, 
it  is  stated  that  a  specimen  of  gold  fVom  the 
auriferous  alluvions  of  the  valley  of  the  Chaudiere  is 
shown,  but  for  some  reason  or  other  it  does  not  make- 
its  appearance.  In  the  account  given  of  the  geology 
of  Canada,  in  the  introduction  to  the  catalogue,  gold 
is  said  to  besfound  in  the  alluvions  which  occur  on 
the  south-eastern  slopes  of  the  Notre  Dame  moun- 
tains. These  alluvions  are  formed  of  the  d^ris  of 
the  Upper  Silurian  and  Devonian  rocks,  mixed  with 
those  of  other  rocks  belonging  to  the  Quebec  group, 
which  corresponds  with  the  Llandeilo  group  of 
English  geologists.  The  alluvial  gold  of  this  district 
is  often  accompanied  by  platinum  and  osmiridium. 
The  country,  however,  does  not  appear  to  be  particularly 
rich  in  gold,  operations  having  been  hitherto  confined 
to  searching  for  the  precious  metal  in  the  alluvions 
mentioned  above.  In  the  case  of  some  of  these  the 
amount  of  gold  washed  out  has  been  very  con- 
siderable ;  in  others  the  results  have  been  far  from 
satisfactory.  The  quartz  veins  of  the  locality  seem, 
however,  to  be  comparatively  rich,  and  preparations 
are  being  made  to  carry  out  the  processes  of  crushing 
and  amalgamation  on  a  large  scale.  The  serpentines 
of  the  Quebec  group  frequently  contain  chromic  iron 
in  irregpilar  layers  and  bunches,  but  none  of  the 
deposits  have  yet  been  worked,  although  the  mineral 
appears  to  be  very  abundant.  Four  specimens  of  the 
ore  are  shown,  but  they  all  seem  to  be  more  or  less 
mixed  with  vein  stuff'.  At  Elizabethstown  large  de- 
posits of  iron  pyrites  are  found.  The  mineral  is  sent 
in  considerable  quantities  to  the  United  States,  to  be 
used  in  the  manufacture  of  oil  of  vitriol.  It  fre- 
quently contains  six  or  seven  thousandths  of  cobalt, 
which  would  possibly  pay  for  extraction.  Several 
specimens  are  exhibited.  The  magnesian  strata  of 
the  Quebec  group  often  contain  layers  of  magnesite, 
generally  more  or  less  accompanied  by  carbonate  of 
iron.  In  the  Bolton  district  this  magnesite  forms 
deposits  many  yards  thick,  bounded  on  one  side  by 
a  layer  of  steatite,  on  the  other  by  serpentine.  It  is 
accompanied  more  or  less  frequently  by  green  mica, 
containing  chromium  and  carbonate  of  nickel.  These 
deposits  oaght  to  be  valuable  as  sources  of  the  salts 
of  magnesia. 

There  are  samples  of  petroleum  oil  from  different 
parts  of  the  Enniskillen  and  Gasp^  districts.  Six  of 
tbese  are  from  the  Lower  Devonian  formation,  one 
from  the  Upper,  and  two  from  the  Lower  Silarian. 


The  palseozoio  formations  of  the  great  western  basmn 
of  Canada  are  remarkable  for  their  petroleum  de- 
posits, and  seem  to  have  their  origin  in  the  non- 
magnesian  limestones  of  the  Trenton  group  of  rockn, 
a  series  corresponding  to  the  lower  members  of  our 
Caradoc  group,  and  in  the  Comiferous  formation, 
which  is  a  limestone,  containing  nodules  of  flint,  and 
corresponds  to  one  of  the  lower  limestones  of  our 
Devonian  system.  On  examining  these  rocks,  petro- 
leum is  found  in  the  cavities  contained  in  them,  com- 
pletely enclosed  by  the  compact  calcareous  stone, 
leading  one  to  the  inevitable  conclusion  that  either 
the  petroleum  itself  or  the  primary  matter  from 
which  it  was  formed  has  occupied  its  present  poaition 
since  the  sedimentary  deposit  took  place.  The  marls 
and  schists  which  lie  just  above  the  corniferons  lime- 
stone, and  which  are  known  by  the  name  of  the 
Hamilton  group,  also  abound  with  petroleum.  It 
may  be  noticed  here  that  the  most  abundant  sources 
of  petroleum  exist  either  in  these  schists  or  in  the 
limestones  covered  by  them,  and  that  the  quantity  is 
always  much  less  in  those  places  where  the  schist  ore 
rocks  are  absent.  The  schists  being  penetrated  in 
all  directions  with  fissures,  they  have  served  as  natural 
stores  for  the  petroleum,  having  its  origin  iu  the 
oleiferous  limestones  below.  These  fissures  are  filled 
with  petroleum,  water,  and  marsh  g^s,  and  it  is  the 
elasticity  of  this  last  substance  that  causes  the  pe- 
troleum to  burst  forth  from  the  ground  with  so  much 
violence  as  soon  as  these  reservoirs  are  penetrated  by 
the  boring  tools  of  the  well-sinker.  Several  instances 
have  occurred  in  which  the  penetration  of  that  por- 
tion of  the  rock  containing  the  marsh  gas  has  been 
followed  by  the  stoppage  of  all  the  petroleum  springs 
in  the  neighbourhood.  A  notable  example  of  this 
occurred  at  Enniskillen,  where  two  springs  had 
yielded  some  hundreds  of  gallons  daily  for  many 
months.  A  third  boring  was  made  in  the  immediate 
vicinity,  from  which  issued  an  immense  quantity 
of  gas,  causing  the  instant  cessation  of  the  two 
sprmgs,  thenceforth  rendering  the  employment  of 
pumps  an  absolute  necessity.  But  sooner  or  later  all 
springs  cease  to  give  out  the  precious  oil  spon- 
taneously. Pumps  are  used  and  the  petroleum  be- 
comes gradually  more  and  more  mixed  with  water 
until  at  last  the  well  is  abandoned,  and  another 
boring  is  made,  possibly  only  a  few  fetit  from  the  first, 
which  also  gradually  becomes  exhausted,  and  ia 
abandoned  in  its  turn.  We  wish  we  had  space  to 
follow  Dr.  Sterry  Hunt  through  his  very  interesting 
account  of  the  oleiferous  strata  of  Canada,  but  we 
must  refer  our  readers  to  the  memoir  appended  to 
the  catalogue  published  by  the  Geological  Commission, 
and  which  may  be  had  gratis  on  application  to  the 
attendant  of  the  Canadian  Court.  In  certain  parts 
of  the  Lower  Laurentian  formation  phosphate  of  lime 
is  found  in  large  quantities.  It  is  pure  enough  to 
be  employed  advantageously  in  the  manufacture  of 
superphosphate  for  manure,  and  has  consequently 
attracted  the  attention  of  several  capitalists,  who  are 
beginning  to  work  the  deposits.  Several  specimens 
of  this  mineral  are  shown.  Steatite  is  also  being 
somewhat  extensively  worked  by  a  company  es- 
tablisheci  for  the  purpose.    Some  fine  specimens  of 
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magnesian  mica  are  aUo  exhibited  from  North 
Burgers.  The  crystals  are  of  great  size,  one  of  the 
laminss  shown  measuring  nearly  2  feet  by  13  inches. 
It  is  perfectly  transparent,  and  exhibits  the  phe- 
nomenon of  asterism  very  perfectly.  The  North 
Burgers  deposits  have  already  been  extensively 
worked. 

The  Lower  Laurentian  formation  contains  nume- 
rous deposits  of  graphite,  apparently  of  excellent 
quality.  It  occurs  in  veins  and  bunches,  and  is  fre- 
quently mixed  with  carbonate  of  lime,  pyrites,  and 
other  minerals.  The  best  qualities  closely  resemble 
the  well-known  Ceylon  graphite.  Several*  mines  are 
in  full  work,  and  from  explorations  already  made 
the  supply  seems  practically  inexhaustible.  Similar 
mines  have  been  worked  at  Ticonderoga,  in  the  state 
of  New  York.  The  samples  seem  pretty  pure, 
bnt  are  here  and  there  contaminated  with  oxide  of 
iron.  One  specimen,  from  Petite  Maison,  is  beauti- 
fully crystallised. 

Canada  also  produces  excellent  building  stones 
of  various  descriptions,  marbles  and  serpentines 
of  great  beauty,  roofing  slates,  paving  stones,  hones 
— some  of  which  resemble  strongly  the  Llyn  Idwal 
whetstones — gypsum,  shelly  marl,  red  and  yellow 
ochre,  sulphate  of  baryta,  lithographic  stones,  white 
quartz  for  glass  making,  and  jasper.  The  litho- 
graphic stone  is  of  excellent  quality,  and  the  litho- 
graphs illustrating  Dr.  Dawson's  memoir  on  the 
Eozodn  Canadense  were  executed  upon  it.  Salt 
from  a  brine  spring  at  Qoderich  is  shown,  both  as 
brine  and  in  the  crystalline  state.  The  well  is  nearly 
1000  feet  deep,  and  passes  through  a  layer  of  sal  gem 
40  feet  in  thickness.  It  was  discovered  in  boring  for 
petroleum.  The  density  of  the  brine  is  1*205,  and 
gives  on  analysis  26  per  cent,  of  chloride  of  sodium, 
and  about  0*25  per  cent,  of  sulphate  of  lime  and  the 
chlorides  of  calcium  and  magnesium.  The  success 
which  has  attended  the  discovery  of  this  valuable 
spring  has  led  others  to  search  in  the  same  direc- 
tion. 

A  few  samples  of  turf  are  shown,  prepared  by  Mr. 
Hodges's  process.  It  consists  in  cutting  a  navigable 
canal  through  the  marshes  by  means  of  a  boat  of 
peculiar  construction,  which  not  only  cuts  its  own 
way  through  the  turf,  but  collects  what  it  has  cut, 
grinds  it  to  paste,  and  spreads  it  out  in  a  thin  layer 
on  the  side  of  the  canal  to  dry.  This  apparatus,  with 
the  help  of  six  men,  can  thus  treat  1500  cubic  yards 
of  turf  in  a  day.  This  process  has  been  at  work 
for  several  months,  and  the  consolidated  turf  made 
by  it  is  used  by  the  locomotives  on  the  Grand  Trunk 
of  Canada  Railway  with  the  greatest  success.  It  is 
hardly  possible  to  exaggerate  the  value  of  this  pro- 
cess, seeing  that  Canada  is  destitute  of  coal,  although 
possessed  of  other  mineral  resources  in  no  insigni- 
ficant quantity.  The  consolidated  turf  can  be  pre- 
pared' at  the  rate  of  5d.  per  metric  quintal  (100 
kilog^mmes). 

It  is  really  with  reluctance  that  we  part  from  this 
very  beautiful  collection,  so  much  is  there  to  admire 
in  it,  both  with  regard  to  the  specimens  shown  and 
the  manner  in  which  they  are  exhibited.  In  both 
respects  it  reflects  the  highest  credit  on  Sur  William 


Logan  and  his  assistants.  Dr.  Sterry  Hunt  and  Messrf* 
Murray  and  Billings.  Great  Britain  may  truly  learn 
a  valuable  lesson  by  observing  the  manner  in  which 
her  children,  Victoria  and  Canada,  have  exhibited 
their  mineral  treasures. 

In  Class  40  Canada  only  exhibits  a  few  specimens 
of  potash  and  pearlash,  and  some  colours. 

Passing  by  the  Bahamas,  Barbadoes,  Mauritius, 
Malta,  St.  Vincent,  and  British  Guiana,  we  come  to 
Nova  Scotia.  The  great  mineral  product  of  this 
colony  appears  to  be  coal,  of  which  there  are  six  ex- 
hibitors. The  specimens  are  shown  close  by  the 
British  Lighthouse.  One  of  them  is  from  a  seam 
over  thirty-six  feet  in  thickness.  The  gold  specimens 
are  but  few,  and  offer  but  little  matter  for  examina- 
tion. Dr.  Honey  man  shows  a  fine  collection  of 
minerals,  with  several  maps  and  sections  of  the 
country.  Mr.  How  also  shows  a  large  series.  Man- 
ganese seems  rather  a  plentiful  mineral  in  the  colony, 
there  being  several  exhibitors  of  it.  The  Acadia 
Charcoal  Iron  Company  show  several  specimens 
of  iron  ores,  which  seem  to  be  mostly  brown  htema- 
tite.  Messrs.  W.  Barnes  and  J.  B.  Oxley  also  ex- 
hibit specimens  of  the  same  ore.  Mr.  Jackson 
shows  bituminous  shale,  with  shale  oils  distilled  from 
it.  It  is  of  rather  rich  quality,  yielding  120  gallons 
of  crude  oil  to  the  ton.  A  collection  of  silicious 
minerals  is  shown  by  Mrs.  Webster,  whom  we 
should  not  be  ungallant  enough  to  scold  for  destroy* 
i^g  their  interest  by  omitting  to  append  to  them 
their  names  and  localities. 

In  Newfoundland  we  have  a  series  of  minerals, 
shown  by  the  Geological  Survey,  but  as  no 
detailed  account  of  them  is  given  they  might  almost 
as  well  have  been  left  amongst  the  codfish  and  dogs 
of  their  native  land.  A  few  specimens  of  galena, 
copper  pyrites,  g^nite,  and  marble,  are  also  shown, 
but  there  is  nothing  about  them  to  call  for  remark. 
They  are  mixed  up  in  the  most  nnaccountable  way 
with  the  collection  exhibited  by  the  Geological 
Survey. 

The  Cape  of  Good  Hope  makes  but  a  poor  show. 
There  are  a  few  sx)ecimens  of  copper  ores,  shown  by 
the  Cape  Copper  Mining  Company,  and  a  sam- 
ple of  manganese  by  Mr.  Auret.  In  Class  44  there 
is  some  carbonate  of  potash,  extracted  from  **tnint** 
and  a  sample  of  rough  tartar. 

UNIVERSITY   COLLEGE. 

At  a  Session  of  the  Council  of  Univenity  College,  London,  on 
Saturday,  the  6th  of  July,  Dr.  J.  Russell  Reynolds  ivas  appointed 
Professor  of  the  Principles  and  Practice  of  Medicine.  The  Holme 
Professorship  of  Clinical  Medicine  was  declared  vacant  by  the 
restKnation  of  Dr.  Reynolds,  and  the  vacancy  was  ordered  to  lie 
advertised.  On  the  report  of  the  Faculty  of  Arts  and  Laws,  the 
Jews'  Commemoration  scholarship,  of  £1$  per  annum  for  two 
years,  was  awarded  to  Mr.  E.  Seymour  Thompson,  of  Bridgcwatcr. 
The  following  gentlemen,  graduates  in  medicine  of  the  University 
of  London,  were  appoutted  Fellows  of  the  College:— Dr.  Vi. 
Tilbury  Fox;  Professor  Wilson  Fox,  MD.;  Professor  Grailv 
Hewitt,  M.D.;  Dr.  Henry  Maudsley;  and  Professor  Ringer,  M.I). 
1'he  following  gentlemen,  graduates  in  Arts  and  Laws  of  the 
University  of  Loudon,  were  also  appointed  Fellows  of  the  College  :— 
M.  N.  Adler.  M.A.;  Jonas  Aslit^n,  M.A.-,  L.  M.  Asplnnd,  M.A., 
LL.B. ;  Tnlfourd  Ely,  M.A.  j  Professor  Q.  C.  Foster,  B.A. ;  Michael 
Foster,  B.A.,  M.D.:  W.  Brittain  Jones,  B.A.;  James  £.  Odgers. 
M.A.;  Theodore  Watcrhonse,  LL.B.}  and  Aletander  Waujh 
Young,  B.A. 
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THE    METROPOLITAN    WATERS     IN    JUNE. 

Report  on  the  Watert  supplied  to  the  Metropolis  during  the  month  of  June,  1867,  presented  to  the  Segistraf' 

General  hy  E.  Frankland,  F.R.8.,  Profeasor  of  Chemistry  in  the  Government  School  of  Mines. 
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Tor  tlie  porpoM  of  compariMn  I  append  alao  the  resnita  yielded  by  Loch  Katrine  irater,  as  supplied  to  Glasgov,  when  labmitted 
to  the  aame  analytical  proceaaea. 

The  nnmben  in  ooliunna  3, 4,  5t  6,  7,  8,  and  9,  all  relate  to  xoo*ooo  porta  of  the  waters.  The  Table  is  to  be  read  thus: — xoo'ooo  lb. 
of  Chelaea  water  collected  on  ist  June  at  tiie  Horse  Guards  cab  rank  contained  18x8  lb.  of  solid  impurity;  the  organic  matter, 
conatituting  a  portion  of  this  impurity,  contained  'a6f  lb.  of  carbon.  This  solid  impuritv  also  contained  -X14  lb.  of  nitrogen  in  the  form 
of  nitratea  ana  nitrites,  besides  *oqa  lb.  of  ammonia,  whilst  the  total  amount  of  combined  nitrogen  in  every  form  was  'tiy  lb.  The 
above  quantity  of  water  supplied  uy  the  Chelsea  Company  had  been,  after  its  descent  to  the  earth  as  rain,  eontaminated  with 
sewage  or  manure  matter  equivalent  to  1158  lb.  of  average  filtered  London  sewage.  By  gradual  oxidation,  partly  in  the  pores  of  the 
aoU,  partly  in  the  Thames  or  its  tributariea,  and  partly  in  the  reservoirs,  filters,  and  conduits  of  the  Company,  tnis  sewage  contamination 
had  been  entirely  converted  into  comparatively  innocuous  inomnic  compounds  before  its  delivery  to  consumers.  Finally,  100,000  lb. 
of  the  Chelsea  Company's  water  contained  aoj  lb.  of  carbonate  of  lime,  or  an  equivalent*  quantity  of  other  soap<4catR>ying 
ingredients. 

The  above  analytical  remits  show  that  the  water  of  the  West  Middlesex  Company,  drawn  from  the  atand-ptpe  at  the  cab-rank  m 
Portland  Road  on  Uie  ist  last  was  eontaminated  with  sewage  {present  sewage  contamination) ;  for,  if  the  amount  of  nitrogen  existing 
as  nitrates,  nitrites,  and  amownia  ('318  part)  be  deducted  from  the  total  combined  nitrogen,  there  remains  103  part,  w£ch  must  be 
oraatne  nitrogen,  equivalent  to  1030  parts  of  average  London  sewage  in  100,000  parts  of  the  water,  or  rather  more  than  one  per  cent. 
The  water  was  turbid  when  drawn,  and  after  standing  for  a  few  days  emitted  a  very  offensive  odour,  and  became  filled  «ith  white 
flocculent  matter  resembling  that  which  gradually  deposits  from  filtered  sewage.  A  few  days  ktcr  this  odour  disappeared.  Lb  answer 
to  my  inqnhriea  the  engineer  of  the  Company  informs  me  that  a  breakage  hnd  occurred  in  one  of  the  Companv's  mains  in  an  adjoining 
street,  and  near  a  guUy  hole.  This  fhicture.  which  was  repaired  on  the  3rd  of  June,  soon  after  its  discovery,  Iiappened  to  a  main  from 
which  the  water  pressure  was  removed  at  night,  and  it  is  believed  that,  daring  this  absence  of  pressure,  sewage  commingled  with  the 
oontenta  of  the  main.  It  is  gratifying  to  find  this  satisfactory  reason  for  believing  that  the  eontaminated  water  was  delivered  to  a 
•nisll  disUict  only,  and  for  a  short  time;  bnt  the  accident  supplies  another  item  to  the  ahwady  long  list  of  dangers  attending  an  inter- 
mittent  supply  of  water.  On  the  amstant  svstem  no  sewage  contamination  arising  from  such  a  cause  could  occur.  On  taking  a 
sample  from  the  same  source  on  the  7th  inst.  I  found  the  water  restored  to  tlie  usual  condition  of  normal  Thames  water. 

The  water  ftf  the  9qnthwark  Compuny  wu  turbid  when  drawri  from  the  main ;  and  -that  of  the  £ait  London  Company  very 
flightly  so. 
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ABSTRACTS  OF  FOREIGN  PAPERS, 

BY  HENRY  WATTS,  B.A.,  F.R.S., 
AND  B.  J.  MILLS,  D.SC. 

On  a  New  Clots  t^  Ureai.    By  A.  Wvbtz. 

In  describing  the  action  of  amylenic  iodhydrate  on 
argentic  cyanate,  the  anthor  haa  spoken  of  an  amy- 
lenic cyanate>  (CsHxoH}'CyO,  as  isomeric  with  amy* 
He  cyanate,  (CsHiOCyO.  This  view  is  confirmed  by 
the  following  experiments : 

Amj^lic  emanate,  by  fixing  the  elements  of  ammo- 
nia, gives  rise  to  amyl-nrea;  and  amylenic  cyanate, 
in  Uke  manner,  yields  a  urea  isomeric  with  amyl-urea. 
The  homologies  of  amylenic  cyanate  may  also  be 
expected  to  form  with  ammonia  ureas  isomeric  with 
those  described  by  the  anthor  eighteen  years  ago. 
Between  these  new  bodies  and  the  nreas  properly  so 
cidled  there  doubtless  exists  the  same  relation  as 
between  the  pseudo-alcohols  and  the  normal  alcohols, 
and  the  isomerism  existing  between  all  these  several 
products  admits  of  the  same  interpretation.  Amy- 
lene,  in  fact,  maintains  in  the  pseudo-alcohol,  and  all 
its  allied  products,  a  certain  individuality,  as  in- 
dicated by  the  following  formulas  : 

Amjlie  tloohol.  Psevdo^imylic  alcohol 


amylamihe,  like  its  isomer,  but  is  converted  into  a 
diamylenic  pseudo-urea: 
2[CN(C5HiQ,  H)0]  -f-  2KHO  = 


(C0)"1 
(CsHii)H  In» 
HxJ 
Amyl-nrea. 


(CO)"] 
(C5H,oH)H  INi. 

Hi  J 
Amylenic  pseado>urea. 


To  obtain  the  pseudo-urea,  amylenic  cyanate  is  first 
prepared  by  mixing  argentic  cyanate  with  amylenic 
iodhydrate  at  a  very  low  temperature,  then  warming 
the  mixture,  distilling,  and  collecting  the  distillate  in 
wcU-cooled  receivers.  The  amylenic  cyanate  thus 
obtained,  which  has  a  very  irritating  odour,  is  then 
shaken  up  with  excess  of  aqueous  ammonia,  the  mix- 
ture^ in  the  course  of  a  day,  solidifying  to  a  mass 
consisting  of  the  new  urea,  which  may  be  purified  by 
ciystallisation  firom  boiling  water. 

Amylenic  pseudo-urea  crystallises  in  splendid 
needles,  which  melt  at  about  151^  It  partly  vola- 
tilises, yielding  a  crystalline  sublimate,  but  at  the 
same  time  an  ammoniacal  odour  becomes  perceptible, 
indicating  a  partial  decomposition.  It  dissolves  easily 
in  alcohol,  and  i  part  of  it  dissolves  in  79*3  parts 
of  water  at  37°.  Heated  in  sealed  tubes  with  a  stronar 
solution  of  caustic  potash,  it  splits  up  at  140^ — 150 
into  carbonic  dioxide,  ammonia,  And  an  alkaloid 
isomeric  with  amylamine. 

The  crystals  of  the  pseudo-urea,  moistened  with 
nitric  acid,  yield  an  oily  liquid,  which  deposits  on 
evaporation  crystals  of  ordinary  nitrate  of  urea. 

(Minary  amyl-urea  diff*ers  strikingly  irom  its 
isomer,  crystallising  in  white  lamina,  and  being 
three  times  as  soluble  in  water  as  the  latter. 

Amylenic  cyanate  does  not  split  up  under  the  in- 
fluence of  caustic  potash  into  carlxmic  dibxide  and 


(C5Hi9,H)t]N»  +  K»CO,. 


HiJ 

This  urea  sublimes  in  fine  needles  in  the  sealed 
flasks  in  which  the  operation  is  conducted.  It  is 
nearly  soluble  in  water.  Potash  does  not  attack  it 
at  the  temperature  of  boiling  oil. 

Amylenic  cyanate  in  contact  with  water  splits  up 
into  carbonic  dioxide,  and  a  urea  having  the  com* 
position  of  the  preceding. 

On  a  New  daee  of  Compound  Ammoniae.    JfyA. 

WUBTZ.* 

Isamylamine,  the  base  mentioned  in  the  pre- 
ceding note,  as  produced  firom  amylenic  pseudo<urea 
under  the  influence  of  caustic  alkali,  is  prepared  by 
enclosing  the  pseudo-urea  in  flasks  of  very  refractory 
glass  with  a  strong  solution  of  caustic  potash  and  a 
few  lumps  of  the  solid  hydrate,  and  heatinff  the  ves- 
sel for  several  days  in  an  oil-bath  to  150 ,  till  the 
crystals  of  the  pseudo-urea  disappear  completely,  and 
are  replaced  by  a  mobile  oiL  This  liquid,  decanted 
after  cooling,  and  distilled  over  caustic  luuryta,  first 
gives  off  ammonia,  and  then  isamylamine,  the  baryta 
being  left  dry  at  90^ 

Isamvlamine,  when  purified  by  rectification,  boils 
at  78*5  (corrected),  and  has  a  density  of  0755  at  o** 
(amylamine  boils  at  95%  and  has  a  density  of  0*815  *^ 
o^)  Like  amylamine,  it  has  a  very  decided  ammo- 
niacal odour.  It  mixes  with  water  in  all  proportions, 
producing  a  very  perceptible  disengagement  of  heat. 
The  solution  precipitates  metallic  salts,  but  does  not 
redissolve  cupric  hydrate. 

When  the  vapour  of  isamylamine  is  strongly  heated 
in  contact  with  caustic  baryta,  the  latter  suddenly 
becomes  incandescent.  When,  however,  the  vapour 
is  quickly  passed  over  baryta  strongly  heated  in  a 
glass  tube,  no  incandescence  takes  place,  but  the 
volatile  base  is  partially  decomposed,  giving  off  a 
small  quantity  of  oombustible  gas,  and  forming  a 
small  quantity  of  barium-cyanate.  The  hue  is  not 
decomposed  by  prolonged  exposure  to  a  temperature 
of  300'. 

Bromisamjfl<Hnine,CsB.ixBTS, — ^A  strong  aqueous 
solution  of  isamylamine  shaken  up  wiUi  bromine,  the 
base  being  in  excess,  forms  an  orange-yellow  liquid, 
which,  when  distilled,  yields  bromisamylainine  in 
the  form  of  a  heavy,  dark  yellow  liquid.  When 
heated  it  \a  decomposed,  with  tumefaction  and  car- 
boniBation.  The  alkaline  liquid  from  which  this  body 
has  separated  contains  bromhydrate  of  isamylamine. 

Chlorhtfdraie  qf  Isamylamine,  C5H13N.HCI,  is  pre- 
cipitated in  crystalline  scales  on  adding  ether  to  a 
very  concentrated  solution  of  the  salt  in  absolute 
alcohol ;  and  if  the  ether  be  poured  on  to  the  top  of 
the  alcoholic  liquid,  so  as  to  form  a  separate  layer,  ^ 
the  chlorhydrate  is  deposited  at  the  sur&ce  of  sepa- 
ration  of  the  two  liquids  in  fine  square-based  octo- 


•  *  Ball  See.  Cbim.'  [1],  vii,  14s. 
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bedrons.  The  crystals  have  a  strong  lustre,  effloresce 
on  exposure  to  the  air,  dissolve  very  freely  in  water 
and  in  alcohol. 

The  chloroplatinate,  2fC5HijN.HCl)PtCl4  is  very 
soluble  in  water  and  in  alcohol,  and  differs  from  the 
corresponding  amylamine-salt  by  not  being  precipi- 
tated immediately  on  adding  platinic  chloride  to  a 
concentrated  solution  of  the  chlorhydrate.  From  a 
strong  aqueous  solution  it  is  deposited  by  spontaneous 
evaporation,  in  fine  red  crystals  belonging  to  the 
monoclinic  system. 

The  ohloro-aurate,  CsHijN.HClpAuCl},  is  deposited 
from  aqueous  solution  in  bulky  yellow  crystals,  also 
monoclinic. 

The  preceding  observations  leave  no  doubt  as  to 
the  isomerism  of  amylamine  and  isamylamine.  It 
would  be  easy  to  increase  the  number  of  these  isomers 
by  converting  the  iodhydrates  of  butylene,  he  xylene, 
caprylene,  etc.,  into  ureas  and  amines.  The  expla- 
nation of  this  isomerism  is  perfectly  easy,  the  relations 
existing  between  amylamine  and  isamylamine  being, 
in  fact,  the  same  as  that  between  amylic  alcohol  and 
amylenic  hydrate ;  thus— 

C5H10,  H(OH)  C5H,o.H(NHi) 

Amylenic  hydrate.  Isamylaoime. 

CjHii,  (OH)  CsHiiCNHi) 

Amylic  hydrate.  Aniylnraine. 

Bnt  if  this  be  the  case,  how  is  it  that  isamylamine 
does  not  exhibit  any  tendency  to  split  up  into  amylene 
and  ammonia,  whereas  amylenic  hydrate  decomposes 
so  readily  into  amylene  and  water  ?  The  difference 
is  due  to  the  force  with  which  the  nitrogen  is  retained 
by  the  carbon.  This  will  be  better  understood  by 
developing  the  formulse  as  follows : 
CHj  CHx.H  CHj  CHi.H 

I  I  I  I 

CHz  CHx  CHi  CHi 

I  I  I  I 

CHx  CIIi  CHx  CHz 

I  I  I  I 

CHa  CHz  CHx  CHx 

I  I  i  I 

CHx(OH)  CHx(OH)  CHx(NHx)   CHx(NHx).* 
Amylic            Amylenic  Amylamine.     Isamylamine. 

hydrate.  hydrate. 

In  bydrate  of  amylene,  the  hydroxyl  OH,  being  less 
strongly  attached  than  in  hydrate  of  amyl,  more 
easily  abstracts  the  third  hydrogen-atom  of  CHx.H, 
which  isJ  less  strongly  united  to  the  carbon  than  the 
third  hydrogen-atom  of  CHj. 

In  isamylamine  the  group  NHx,  although  less 
strongly  attached  to  the  carbon  by  the  nitrogen  than  1 
in  amylamine,  is,  nevertheless,  incapable  of  abstracting  | 
the  third  hydrogen-atom  of  CHx.H,  in  consequence 
of  the  preponderating  affinity  of  the  carbon  for  the 
nitrogen.  This  affinity  shows  itself  in  the  formation 
of  barium-cyanide  by  the  action  of  baryta  and 
isamylamine. 

*  Amvlcnc  is  sometimes  regarded  as  (CHa);,  an  hypothesis 
which  can  scarcely  be  admitted  without  further  discussion.  The 
evplanation  of  tlic  isomerism  above  considered  is,  however,  in- 
(Irpendi  nt  of  it. 


These  considerations,  if  correct,  afford  a  new 
example  of  the  utility  of  the  theory  of  atomicity  ii 
the  interpretation  of  isomerism. 

On  the  Pretence  of  Sarholactic  Acid  in  the  Urine, 
Btf  Otto  Schultzen.* 

The  urine  of  men  or  animals  which  have  been 
poisoned  with  phosphorus  always  contains  large 
quantities  of  sarkolactic  acid,  sometimes  as  much  as 
1  o  grammes  or  more.  The  method  of  obtaining  tlie 
acid  is  as  follows.  The  urine  is  evaporated  to  a 
syrupy  consistence  in  the  water-bath,  heated  with 
strong  spirit,  and  left  in  contact  with  the  latter  for 
twenty-four  hours.  The  clear,  dark-brown  alcoholic 
extract  is  then  evaporated,  sufficient  sulphuric  add 
added,  and  the  whole  well  shaken  with  ether,  which 
solvent,  on  distillation,  leaves  a  residue  of  the  impure 
acid.  The  educt  is  dissolved  in  water,  mixed  with  a 
few  drops  of  poly-plumbic  acetate,  filtered,  treated  with 
hydric  sulphide,  and  again  evaporated.  The  substance 
that  remains  behind  was  shown  to  be  sarkolactic  acid 
by  the  crystalline  form,  solubility,  and  quantitative 
composition  of  its  zinc,  cupric  and  calcic  derivatives. 


FARIA, 

Ut.  Thomas  Parkins,  of  the  Robert  Town  Chemical  Works,  bat 
written  to  us  to  complain  tliat  he  has  receired  00  am-ard  for  his 
ackuowled^ed  fine  specimen  of  ydlow  pmasiate  of  potash,  exhibited 
in  the  British  Department  of  the  Paris  Exhibition.  lie  states  that 
the  Jurors  did  not  examine  the  contents  of  his  case. 

By  a  report  from  the  Select  Committee  on  East  liondon  Water 
Bills  that  has  just  appeared,  it  is  found  that  the  nresent  avenge 
daily  supply  of  water  to  the  inhabitants  of  London  amounts  to 
78,408,619  gallons,  that  the  present  population  (at  the  Tcrj  fair 
average  of  twenty  gallons  per  head)  should  consume  61,194,760 
gallons,  aud  that  hence  there  is  a  probable  daily  m-aste  of  17,103,859 
gallons. 

The  Dundee  Meeting;  of  the  British  Association  for  the  Advance- 
ment of  Science  (thurty-seventh  meeting)  will  be  opened  on 
Wednesday,  the  4th  of  September,  1867.  The  Duke  uf  Bacclench 
will  presiife,  with  the  following  list  of  vice-presidents:— Hie  Eari 
of  Airiie,  Lord  Kinnaird,  Sir  John  0gih7,  Bart.,  M.P.,  Sir  David 
Baxter.  Bart ,  Sir  11.  I.  Murchiion,  Bart.,  Sir  David  Brewster, 
James  D.  Forbes,  LL  D.  The  Local  Secretaries  are  J.  Henderaou, 
Esq.,  J.  A.  L.  Gloag,  Esq.,  P.  Anderson,  Esq.,  21,  Reform  Street, 
Dundee. 

Some  weeks  a^o  we  called  attention  to  a  few  of  the  glaring 
errors  and  absurdities  contained  in  a  little  book  of  Chcmiol  Motes, 
specially  arranged  for  the  London  University  Matriculation  Pass. 
Although  a  scientific  contemporary  had  likened  this  production  to 
a  deservedly  popular  text-book  on  Mechanical  Philosophy,  iic 
faied  to  detect  in  it  anything  that  would  save  it  from  that  recep- 
tacle of  pseudo-scientilic  literature,  the  twopenny  box  of  the  book- 
stall, whether  our  remarks  on  the  work  have  affected  its  sale  we 
cannot  say,  but  it  appears  that  its  publishers  have  taken  exceptional 
means  for  promoting  its  circulation.  We  are  informed  that  during 
the  recent  matriculation  examination  of  the  London  Uiuversit>, 
copies  of  the  book  might  be  purchased  in  Uie  courtyard  of  Bur- 
lington House,  on  the  very  threshold,  in  fact,  of  the  examination- 
room.  

Es  wird  uns  ein  YergnUgen  sein  mit  den  lobllchen  Redactionen 
der  dcutschen  und  anderen  continentalen  Journale  nnd  Zrit- 
schriften  ilber  Chemie  und  Phyaik,  denen  die  ersten  Kos.  dn 
"Laboratory"  zu  Ilanden  kommen  mochten,  auszutauschcn. 

Kous  serous  heurenx  de  faire  I'^change  avec  Messieurs  lea 
Kddacteurs  des  Journaux  scientifiques  (Chimie  ct  Physique)  qui 
recevront  les  premiers  num^ros  du  "  Laboratory." 

Editorial  communications  should  be  addressed  to  **  The  Editor." 
4,  Norman  Terrace,  Stockwell,  S. ;  and  all  letters  rekting  to 
business  to  the  Publisher,  James  Eirth,  4£A,  Cannon  Street,  E.C. 
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PATENT  PLUMBAGO  CRUCIBLE  COMPANY, 

SOLE  MAMJPAOTUKBRS  TOTDEE  MORGAN'S  PATENT, 

BATTERSEA    WORKS,    LONDON,    S.W. 

These  Crucibles  (Morgan's  Patent)  were  the  only  ones  to  which  Prize  Medals  were  awarded 
in  London,  1S62;  Dublin,  1865;  New  Zealand,  1865;  and  Oporto,  1865. 

They  bave  been  in  ate  for  many  years  in  the  English,  Colonial,  French,  and  other  Foreign  Mints;  the  English,  French,  and  other 
Arsenals;  and  have  been  adopted  by  most  of  the  large  Engineers,  Founders,  and  Refiners  at  Home  and  Abroad. 

The  capahilUies  which  have  now  for  more  than  twelve  years  distinguished  these  Cmeibles  are  the  following : 

Their  quality  is  uniform.    Tli 
and  other  ordinary  metals  is  forty 

than  any  otlier  kind.    One  anneal  ,  „  .  ,  

dipped  m  cold  water  with  safety.  The  saving  of  labour  and  metal  is  very  great.  In  Sleel  Melting  the  saving  of  Fuel  has  been  demon- 
strated to  amount  to  a  ton  ana  a  half  to  every  Ton  of  Steel  fused.  For  Zine  they  last  longer  than  iron  pots,  and  save  the  great  loss 
which  arises  from  mixture  with  iron.  Those  for  Malleable  Cast  Iron  show  an  average  working  of  seven  days,  doing  each  &j  nearly 
double  the  work  of  any  other  Crucible. 

As  these  Crucibles  last  much  longer  than  any  others,  it  foUows  that  the  saWng  of  metal  must  be  ereat,  because  to  each  a-om 
Crucible  a  quantity  of  metal  adheres.  In  fact,  comparing  these  with  other  Cruciblas,  the  Mriii^  of  metal  taidfuel  alone  is  more  than 
equivalent  to  tkeir  cost. 


.,  ^n  medaI 

Femtplombac^ 

.  tONDON.j 


THE    FATEKT    PLUMBAGO    CRUCIBLES. 

Each  Number  contains  i  Kilogramme,  or  iJ;  Pounds,  jd.  per  Number,  or 


No. 


I  perdoz.  £0 

1  „        o 


I 

IX 

18 

4 
10 
16 

1 


No.  16  per  doi.  £180 


18 
xo  . 
*5  . 
30  . 
35 
40  . 
SO  . 


each 


X  14 
3  o 
3  15 
o  7 
o  8 
o  10 

O  IX 


6 

I  I 


'^^SS^f 


£s 


BATTER8e»_W0WI(S»j 
BTIBBSB. 


Patent  Plumbago  Muffles   x«/.  per  Numben 

„  Covers id.         „ 

„  SUmds id.         „ 

„  .Stirrers  ix«.  per  P07.cn. 


Crucibles  made  to  any  shape  and  size  to  order. 


Some  unprincipled  Manufac- 
tarers  having  made  snch  close 
imitations  of  our  Trade  Mai*k 
as  cannot  fail  to  deceive  the 
Public,  we  have  deemed  it 
advisable  to  alter  our  Mark  as 
here  shown.     It  will  be  ob- 


iBATTERSEAj 

\T^  WORKS  S 

^ LONDON.^ 


served  that  the  alteration  con- 
sists in  the  omission  of  the 
words — **  Dep6ts  at  Paris 
AND  RoTTEBDAM,"  and  the 
ADDITION  of  the  words  — 
"MORGAN'S  PATENT." 


In  all  future  orders,  please  specify  "MORGAN'S  PATENT,"  and  address  to  glc 
BATTEBSEA   WOBES,    LONDON,^  S.W. 
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THE 

PATENT    PLUMBAGO     CRUCIBLE    COMPANY 

(Sole  MANuri^CTUBERS  under  MORGAN'S  PATENT) 

fi^ifi  inbartUd  fhe  oiify  MedaU  sf^wn  for  CrucibUt^London,  1862;  Dtthlin,  1865;  New  Zealand,  1865; 

Oporto,  1865. 

SOLE  MANUFACTURERS  OF  THE  PATENT  PLUMBAGO  MELTING  POTS. 
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TO  THE 

MEMBERS 

OF  THE 

UNIVERSITY  OP  LONDON. 


LonDON;  /m^,  1867. 
Gentlxxen,— We  beg  leave  to  place  before  yon  the  name  of 
Sir  JOHN  LUBBOCK,  Bart.,  F.R.S.,  as  that  of  a  genUeman 
eminently  fitted  to  represent  the  rnirersity  of  London  in  Parlia- 
ment. 

llie  University  of  London  is  publidy  recognised  as  embodying 
certain  distinct  principles ;  and  it  is  obviously  incumbent  upon  us 
to  choose  as  our  Representative  a  man  vhose  known  opinions  ai« 
a  guarantee  that  he  will  uphold  those  principles,  and  who  also 
possesses  sufficient  ability  and  influence  to  aid  materially  in  their 
advancement. 

Tlie  main  function  of  our  University  being  to  promote  liberal 
and  scientific  education  apart  from  all  consideration  of  religious 
questions  and  other  restricting  influences,  its  political  action  must. 
as  a  necessary  ron8equence,*be  particularly  directed  to  the  removal 
of  all  civil  disabilitiea  incurred  on  account  of  religious  belief,  to 
the  vigorous  de%'elopment  of  national  education  on  a  broad  basis, 
and  to  the  active  encouragement  of  science  as  an  important  ele- 
ment of  general  culture  and  an  essential  condition  of  national 
prosperity. 

Sir  John  Lubbock  takes  the  warmest  interest  in  all  these 
objects,  and  would  bring  to  the  furtherance  or  them  in  the  House 
or  Commons  the  same  zeal  and  energy  which  he  ia  well  known  to 
have  devoted  to  them  without  its  walls.  He  moreover  possesses 
unusual  qualifications  for  their  successful  advocacy ;  for,  while  his 
intellectual  and  scientific  eminence  would  give  weight  to  his  words 
on  questions  of  science,  of  education,  and  of  civil  polity,  his  position 
in  the  City  of  London  and  his  reputation  as  a  roan  of  business 
would  obtain  for  him  a  hearing  that  might  be  denied  to  any  one 
more  exclusively  occupied  in  scientific  pursuits.  For  the  same 
reasons  he  is  peculiarly  fitted  to  be  the  spokesman  in  the  House  of 
Ck)mmon8  of  the  large  and  increasing  i>ody  of  scientific  men— a 
class  whose  opinions  nave  hitherto  found  very  inadequate  expres- 
sion in  Parliament.  This  position,  it  need  hardly  be  said,  the 
public  would  naturally  look  to  the  representative  of  the  University 
of  London  to  occupy ;  and  we  have  conclusive  evidence  that  it 
would  be  difficult  to  find  any  one  who  n'ould  fill  it  so  completely  to 
the  satisfaction  of  the  leading  acientific  men  of  the  country  as  Sir 
John  Lubbock. 

Tlie  claims  and  wishes  of  the  medical  profession,  with  which  our 
University  is  so  closely  and  honorably  connected,  he  fully  appre- 
ciates and  understands  (indeed,  so  eminent  a  cultivator  of  Biological 
Science  could  hardly  do  otherwise),  and  he  would  be  able  to  press 
them  upon  the  attention  of  the  country  unhampered  by  the  dis- 
advantage of  being  regarded  as  a  professional  advocate. 

On  all  general  political  questions  he  is  well  known  to  be  an 
earnest  and  thomugh  Ltbersl.  and,  at  the  Inst  general  election,  I.e 
obtained  the  heatty  support  of  the  whole  Liberal  party  in  West 
Kent. 

Although  Sir  John  Lubbock  is  not  a  Graduate  of  our  University 
(or  of  any  other),  he  ia  closely  identified  with  it,  both  by  his  o«  n 
position  as  a  Member  of  the  Senate,  and  by  the  fact  of  his  father 
having  been  one  of  the  original  Fellows  and  the  first  Vice-Chan- 

cellor.  ^r-^  T 

O.  CARET  FOSTER,  B.A.,       I       f\f\CS\C> 

WM.0DLING.M.B.,F.R.8.,  X"^^ 

On  behalf  of  the  Provisional  Committed 
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marks on  abuses  which  affect  the  class  to  which  it 
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A.  H.  Church,  M.A.,  Professor  of  Cliemistry  at  Royal 
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Among  the  more  important  original  contributions 
which  have  already  appeared  in  this  Journal  may  be 
cited — On  Alloy 9,  by  Dr.  A.  Matthiessen  and  Mr. 
C.  Hockin ;  On  Specific  Gravity,  by  the  same ;  On 
Isomerism,  by  Dr.  Mills ;  On  the  Hydrides  of  JBenzo- 
saliryle  and  Disalicyle,  by  Mr.  Perkin ;  On  the  Righer 
Homoloyues  of  ChinoHne,  by  Mr.  Greville  Williams ; 
On  the  Formation  of  IH-iodacetone,  by  Dr.  Maxwell 
Simpson;  On  Silieious  Painting,  by  Mr.  BarfT;  On 
Limited  Oxidation,  by  Mr.  E.  T.  Chapman ;  On  Chlo- 
rophyll, by  Mr.  Tichbome ;  On  a  New  Form  of  Sand 
Saitery,  by  Father  Secchi;  On  Brodie*s  Chemical 
Symbols,  by  Mr.  W.  S.  Jevons;  On  a  Method  of 
J}etermining  Vapour- Densities,  by  Dr.  Watts;  On 
London  Waters,  by  Prof.  Wanklyn;  Calculus  of 
Chemical  Operations,  by  Sir  B.  C.  Brodie;  On 
Affinity  and  Electricity,  by  Oeorges  Salet ;  Oeher,  an 
Historical  Study. 

Full  reports  of  Dr.  Frankland's  Lectures  on  Coal 
Gas  and  on  The  Water  Supply  of  the  Metropolis 
have  been  given. 

The  regular  features  of  the  Journal  comprise 
Editorial  Articles,  Critical  Reviews  of  Books,  prac- 
tical Laboratory  Kotes,  copious  Abstracts  of  Foreign 
Scientific  Papers ;  Correspondence  from  Paris,  giving 
the  proceedings  of  the  Academy  of  Sciences  and 
other  learned  bodies;  Special  Reports  on  the  Paris 
Universal  Exhibition ;  Original  Reports  of  the  Pro- 
ceedings of  the  Chemical,  Royal,  and  other  Societies ; 
and  Announcements  of  forthcoming  Meetings. 
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Stc.,  wishes  to  inform  his  old  Pupils  and  others  that  he  continues 
to  devote  his  whole  attention  to  Education. 

Mr.  Broithwaite's  Laboratory  is  now  open  dailr  (Saturdays 
excepted)  at  10  a.m.  for  Instruction  in  Practical  Chemistry  as 
applied  to  Pharmacy,  Medicine,  Analysis,  be.  Pupils  can  enter 
at  any  period.    Terms  moderate. 

The  Chemical  and  Toxicologtcal  Chiaa  meets  at  usual  every 
Monday  and  Thursday  Evening,  at  8  p.m. 

Tlie  Latin  Class  for  the  reading  of  the  Pharmacopecia,  Phy- 
sicians' Prescriptions,  kc.,  every  Tuesday  and  Friday  Evening, 
at  8  p.m. 

Tlie  Botanical  and  Materia  Medica  Class,  every  Wednesday  and 
Saturday  Evening:,  at  8  p.m.  The  usual  Excursions  for  the  Study 
of  Practical  Botany  commenced  011  Saturday,  May  4th,  at  10 
a.m.,  and  «iU  be  continued  until  further  notice. 

Fees  to  either  of  the  above  Classes,  Half  a  Guinea  per  Month, 
payable  in  advance.    Pupils  can  enter  at  any  period. 

Gentlemen  privately  nrcpared  for  the  Examinations  of  the 
Pharmaceutical  Society,  kc. 

Letters  of  inquiry  should  be  accompanied  with  a  stamped 
envelope. 

Address— 54.  KENTISH  TOWN  ROAD,  N.W. 
Mr.  Braithicaite  receives  a  few  Pupils  to  board  in  his  house. 
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PRACTICAL  CHEMISTRY. 

Laboratory,  60,  Gower  Street^  Bedford  Square,  W.C. 

R.  HENRY  MATTHEWS,  F.C.S.,  is  prepared 
to  give  Instruction  in  all  Branches  of  Practical  Chemistr>'. 

The  Laboratorv  is  open  daily,  except  Saturday,  from  Ten  to  Five 
o'clock;  on  Saturday  from  Ten  to  One  o*cIock. 

Mr.  Matthews  is  also  prepared  to  undertake  Analyses  of  evcryv 
description.  '^  O  CT I P 

For  particulars  and  Prospectuses,  apply  to  Mr.  Heket 
MATTOKwa,  at  the  Laboratory,  60,  Guwer  Street,  Bedford 
Square,  W.C. 
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Permanganates  of  Potaah,  Soda,  and  other  Bases. 

PAIZE  MEDAL,  Clan  II,  Section  A.  International  Exhibition,  il6t, 

H.    B.    CONDY, 

BATTERSEA. 
For  the  Manufacture  of  Manganatei  and  Permanganates  on  the  large  scale. 

These  powerfol  Oxidising  Salts  anpplied  of  every  required  degttt  of  purity,  and  is  anj 
^  quantity. 

CHEMICAL    WORKS,    BATTERSEA,    LONDON. 


THE  8ILICATED  CASBON  FILTEBS 

Are  now  used  in  preference  to  all  others  by  the  Admiralty,  the 

authorities  of  the  ueneral  Poet  OiRce,  the  London  Hospital,  the 

County  Prison,  Swansea,  and  in  Pablic  and  Prirate  Estabushmeuts 

in  all  parts  of  the  world. 

MAIN    SERVICE    FILTERS   ADAPTED   TO   BREWERIES, 

DIE.WORKS,    DISTILLERIES,    SODA-WATER 

MANUFACTORIES,  &e. 

Price  Lists  and  every  information  on  application  to 

THE    8ILICATED    CABBOK    FILTER    COMPAITT, 

CHURCH  ROAD,  BATTERSEA,  S.W. 

THAMES    WATER 

RENDERED    PERFECTLY    SWEET    AND    DRINKABLE 
By  using  the 

SILICATED  CABBOH  PILTEBS. 


Some  very  foul  Thames  Water,  lately  taken  f^om  the  river  at 

liigh  water,  on  being  passed  once  through  one  of  these  Filters, 

lost  all  traces  of  organic  matter,  and  became  perfectly  wholesome 

and  drinkable. 

Prices  from  ts.  6d.  to  £18  i8s. 


THE    BmCATEB    CARBOH    FILTER    C0XPAK7, 
CHURCH  ROAD,  BATTERSEA,  S.W. 

NO   WATER   SHOULD    BE    USED    FOR   DRINKING    OR 

COOKING   WITHOUT   BEING  FILTERED, 
And  no  House  can  be  completely  furnished  without  one  of  the 

SILICATED    CABBOH   FILTEBS, 

Which  ore  now  recognised  by  the  Medical  Profession  as  the 

only  Filters  which  can  be  relied  on  for  removing  the  organic 

matter  from  Water,  and  for  rendering  it  pure  and  wholesome. 


Manufactured  in  great  variety  by 

THE    8ILICATEB    CARBON    FILTER    COKFART, 

CHURCH  ROAD,  BATTERSEA,  S.W. 

A,LL    LONDON    WATER, 

WHETHER  DRAWN  FROM  A  WELL  OR  SUPPLIED  BY  A 
COMPANY,  IS  MORE  OR  LESS  IMPURE. 

The  only  practicable  way  of  purifying  Water,  and  thus  avoiding 
disease,  is  to  filter  it  through  a  substance  which  will  entirely 
remove  organic  impurities.    This  is  effectually  done  by  the  Filters 

manufactured  by 

THE    SILICATED    CARBON    FILTER    COMFAKT, 

CHURCH  ROAD,  BATTERSEA,  SW. 


FUBE  WATEB  versiu  CHOLERA. 


The  RE6I8TRAR.GENERAL.  in  his  Report  for  August,  i966, 

says  that  in  twenty K)ne  districU  of  London  whef«  the  water  wm 

notoriously  bad,  the  mortalitv  was  tkirty  to  forty  fold  higher  than 

in  ottiers  which  were  better  suppued. 

THE  SILICATED  CARBON  FILTER 

Removes  all  Impurities  ftrom  the  foulest  Water,  and  renders  it 
fresh,  sweet,  and  wholesome. 

Price  Lists  on  application  to 

THE    SILICATEB    CARBON    FILTER   COMPANT, 

CHURCH  ROAD,  BATTERSEA,  S.W. 

LEAD   CISTERirs   OB   FIFES 

SHOULD  NEVER  BE  USED  FOR  DRINKING-WATER: 

But  where  these  cannot  be  avoided,  the  water  shonid  be  lUtered 
through  a 

SILICATED    CARBON    FILTER. 

Wliich  entirely  removes  all  traces  of  dissolved  Lead  from  the 
Water,  and  renders  it  pure  and  wholesome. 

Manufactured  in  great  variety,  and  at  prices  from  ss.  6d.  to 
£18  18s.,  by 

THE    SILICATED    CARBON    FILTER    COMPANT, 
CHURCH  ROAD,  BATTERSEA,  S.W. 


CAUTION. 


TRADE    MARKS'    ACT. 


Users  of  Crucibles  are  cautioned  against  IMITATIONS  of  ttw 
PATENT  PLUMBAGO  CRUCIBLES, 

Manufactured  under  MORGAN'S  PATENT;  none  are  gCBuine 
unless  stamped  in  ftall, 

MORGAN'S     PATENT, 

THE  PATENT 

FLTrKBAaO  CBTJCIBLE   COKFAHT, 

BATTERSEA   WORKS,    LONDON. 
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uNirERsrrr  of  London. 

7XB0I  B.0C.,  AJSJ>  7BBLIKIXABT  8CIXVTIFI0  V.B.  TA&B 
BXAMnrATIOVB.— 1 86  7. 

Monday,  July  15. — Morning,  10  fo  i. 

OEBKI8TBT. 

J5!ramtMtfr#.— Henry  Debus,  Esq.  Ph.D.,  F.R.Sm  and 
Prof.  A.  W.  Williamson,  Ph.D,  F.R.S. 

1.  How  would  yon  obtain  water,  carbonic  acid, 
oxygen,  and  nitrogen,  respectively,  from  atmospheric 
air? 

2.  Describe  bow  you  would  prove  that  water  is 
formed  when  hydrogen  is  burned  in  oxygem  How 
mach  water  can  be  obtained  from  one  pound  of 
hydrogen?  How  do  you  explain  the  action  of 
platinum  on  a  mixture  of  hydrogen  and  oxygen  ? 

3.  Describe  how  sulphur  may  be  obtained  in  its 
different  allotropic  modifications,  and  also  the  leading 
properties  of  each  modification.  Why  is  salphur  said 
to  be  dimorphous  ?  How  many  volumes  of  sulphurous 
acid  can  be  obtained  from  two  volumes  of  oxygen  ? 

4.  Describe  the  preparation  of  ammonia,  and  ex- 
plain your  process  by  means  of  symbols.  Represent 
by  equations  the  action  of  ammonia  on  aqueous  solu- 
tions of  the  following  substances :— (a)  Hydrochloric 
acid;  {b)  Ferric  chloride;  (c)  sulphuric  acid;  (d) 
calcic  chloride;  (0)  plumbic  nitrate;  and  (/)  cupric 
chloride. 

5.  Neither  pure  nitric  acid  nor  pure  hydrochloric 
acid  is  able  to  dissolve  gold ;  bat  a  mixture  of  the 
two  acids  will  dissolve  the  metal.  Explain  how 
aqua  regia  produces  this  effect,  and  describe  the 
chemical  constitution  of  this  snbstance. 

6.  How  is  phosphoric  acid  prepared  from  bone- 
ashes  ?  and  how  would  you  distinguish  this  acid  from 
arsenic  acid  ?  Describe  fully  the  effect  prodnced  by 
beat  on  the  following  phospnates  : — 

Na}P04,  NaxHP04,  and  NaHiP04. 

Monday,  July  15. — Afternoon,  3  to  6. 

CHXMIBTBY. 

Examiners : — Henry  Debus,  Esq.,  Ph.D.,  F.R.S.,  and 
Prof.  A.  W.  Williamson,  Ph.D.,  F.R.S. 

1.  Arrange  the  metals  in  groups  according  to  their 
behaviour  with  water  at  different  temperatures. 

2.  How  would  you  crystallise  bismuth?  What 
are  the  crystalline  forms  of  bismuth,  antimony, 
copper,  gold,  and  potassium  ?  What  is  the  composi- 
tion of  brass,  bronze,  g^n-metal,  bell-metal,  and  type- 
metal? 

3.  Describe  the  preparation  of  potassium  from 
potassic  carbonate.  What  products  are  formed  when 
water,  moist  air,  chloric  and  hydrochloric  acid,  re- 
spectively, act  on  potassium?  Give  an  outline  of 
the  chemical  character  of  each  of  these  products. 

4.  A  piece  of  potassium  and  a  piece  of  sodium  are 
given.  How  would  you  distinguish  the  two  metals 
from  each  other  ? 

5.  Describe  the  chemicid  differences  between  the 
p0-pal1^  alkf^lies   and   alkaline   earths.     In  what 


respect  does  arragouite  differ  from  Iceland  spar? 
Describe  the  leading  properties  and  the  preparation 
of  calcic  oxide.    Explain  the  formation  of  stalactites. 

6.  How  wonld  you  prepare  zinc  sulphate  ?  Give 
the  formula  of  this  body,  and  name  salts  with  which 
it  is  isomorphous. 

7.  How  much  dry  hydrochloric  acid  is  required  for 
the  precipitation  of  one  pound  of  argentine  nitrate 
(AgNOj)? 


ORIGINAL  COMMUNICATIONS. 

TECHNICAL   ANALYSIS. 

PreparaJHon  of  Standard  Solutions  of  Stdphime 
Acid   and  Ammonia,     By  Robert  Gal- 
loway, F.C.S.,  Professor  of  Practical  Che- 
mistry j  Museum  of  Irish  Industry, 
In  collecting  materials  for  a  work  on  tech- 
nical analysis,  I  have  been  led  to  determine 
the  specific  gravity  of  a  solution  of  sulphuric 
acid  (HO,  SO})  containing  an  equivalent  of 
the  acid  in  1000  gr.,  and  the  specific  gravity 
of  a  solution  of  ammonia  (NH3)  containing 
an  equivalent  of  that  substance  in  1000  gr.  of 
the  solution,  at  different  tenuperatures,  in  order 
that   standard  solutions  of  these  substances 
may  be  more  readily  prepared  than  is  possible 
by  the  plans  generally  given.    The  following 
are  the  results : 

Sulphuric  acid  solution,  eontaimng  an  equivalent  of 
the  add  in  1000  fluid  grains ;  temperature  of  the 
solution,  60*^  F. 

Specific  Grarity.  Fahr. 

1032-5 is"" 

1032*  ; 60 

1031-3 : ^B'' 

i030'6 70° 

10298 75° 

1028-9 So** 

1000  measures  of  this  acid  solution  increases 

in  bulk  when  the  temperature  is  raised  from 

6qP  F.  to  80°  F.,  to  1005  measures. 

Ammonia  solution,  containing  an  equivalent  of  NSj 
in  1000 fluid  grains  of  the  liquid;  temperature  of 
the  solution,  60°  F, 

Spedilc  Gravity.  Fahr. 

9928    5S°'4 

9923    6o<'-8 

99*'     65° 

99r6    69°-8 

To  prepare  the  solutions,  introduce  a  delicate 
hydrometer  and  thermometer  into  any  quantity 
of  distilled  water,  then  add  the  acid  or  ammonia, 
as  the  case  may  be,  until  the  correct  specific 
gravity  for  the  temperature  is  nearly  reached ; 
then  allow  time  for  the  complete  mixing  of 
the  liquids ;  and  finally  add  water,  or  acid,  or 
alkali,  until  the  solution  is  of  the  proper 
specific  gravitv, 
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THE   WATER   SUPPLY. 

The  Thames  Water  at  Hampton  Court.  By  J. 
A.  Wanklyn,  E.  T.  Chapman,  and  M!.  H. 
Smith. 

On  the  ptii  of  this  month  we  went  to  Hamp- 
ton Oourt  and  took  samples  of  the  Thames 
water,  a  little  above  and  a  little  below  that 
fi|)ot.  Both  samples  were  taken  from  the 
middle  of  the  stream,  the  one  above  the  weir 
^nd  just  above  ^the  place  where  three  water 
companies  draw  their  supply  from  the  river, 
and  the  other  lower  down  than  the  weir  and 
below  Hampton  Court.  The  water  was  ex- 
amined withm  twenty-four  hours  of  its  being 
collected^  and  with  the  following  results  : 

Th€mei  near  Sancton  Court, 

Parti  i»  1,000,000. 

AmiDonia  Ammonia  firom 
Bonroe.                      as  such,  and       Albuminoid 

as  Urea.  Matter. 
Water  taken  above  the  weir, 

Unflltered    0*045  0*280 

Same,  Filtered 0*045  0*210 

Water  taken  below  the  weir, 

Unflltered    0*015  0*230 

Same,  Filtered 0*015  0*185 

This  table  shows  two  interesting  facts,  namely, 
(i)  That  filtration  removes  some  of  the  albu- 
minoid matter.  Inasmuch  as  the  London  sup- 
ply of  Thames  water  is  drawn  off  near  the  spots 
at  which  the  two  samples  were  taken,  and  in- 
asmuch as  it  is  provided  by  law,  that  the  water 
companies  shall  filter  their  water,  we  ought  to 
find  the  water  taken  from  the  mains  in  London, 
at  least  equal  in  P^nty  to  the  filtered  water  of 
this  table.  (2)  That  the  effect  of  passing  over 
the  weir,  and  runninf^  for  about  two  miles,  is 
to  purify  the  water,  disposing  of  two  thirds  of 
the  free  ammonia,  and  of  about  one  sixth  of 
the  albuminoid  matter.  We  will  not  under- 
take to  say  whether  oxidation  or  plant  life 
causes  the  diminution  of  the  ammonia. 

The  points  at  which  we  took  our  samples 
were  about  two  miles  apart,  and  between  them 
the  Thames  receives  on  the  right  a  small  river, 
the  Mole,  and  on  the  left  a  small  stream  called 
the  New  River. 

The  water  of  the  Mole  was  also  taken  on 
July  the  9th,  ajid  examined  the  day  after. 

The  Eiver  Mole. 

Parts  in  1,000,000. 

Ammonia  Ammonia  tnm 

Source.                    as  such,  and  Albuminoid 

as  Urea.  Matter. 
Water  taken  at  junction  with 

the  Thames,  Unflltered  ...      0*015  0*250 

Same,  Filtered 0*015  0*150 

Half  a  mile  higher  np  the 

stream,  Unflltered 0*015  0*240 

Same,  Filtered 0*015  0*180 


This  table  shows  that  the  Mole,  considered 
as  to  its  free  ammonia  and  albuminoid  matter, 
is  very  like  the  Thames  at  Hampton  Oourt.  The 
effect  of  filtration  on  this  water  is  even  more 
marked  than  in  the  case  of  the  Thames  just  dted. 

The  New  Biver  {Manvpton  Court). 

Parts  in  1,000,000. 
Ammonia       Ammonia  fron 
Source.  as  such,  and      Aibnminoid 

as  Urea.  Matter. 

Water  taken  abont  a  mile 
from     Hampton  •  Coort, 

Filtered   o*ro5  o'24o 

Water  jast  as  it  falls  into  the 
Thames,  npper  exit. 
Filtered    0*090  0-250 

This  water  was  collected  on  July  9th,  kept  in 
a  cool  place,  and  examined  on  Ju^  nth. 

Compared  with  the  Thunes,  the  volumes  of 
the  Mole  and  New  Bdver  are  small,  so  that  no 
appreciable  effect  on  the  composition  of  the 
water  of  the  main  stream  is  produced  by  these 
tributaries. 

An  examination  of  the  Thames  above  Windsor 
still  shows  the  presence  of  a  considerable  quan- 
tity of  albuminoid  matter. 

Parts  M  x,ooo,ooo 
Ammonia'      Ammonia  fine 
Source.  as  such,  and       Albaminoid 

as  Urea.  Matter. 

Water  from  Cookham  bridge. 

Filtered    0*015  0-150 

Water  from  Wycombe  brook, 
about  1 1  mile  from  its 
junction  with  Thames  near 
Cookham,  Filtered 0*075  0*190 

These  samples  were  taken  on  July  7th,  and 
examined  next  day. 

It  will  be  observed  that  the  albuminoid 
ammonia  in  the  different  waters  given  in  this 
paper,  ranges  from  caS  to  015  per  1,000,000. 
Except  in  distilled  water  and  in  certain  spring 
waters,  we  have  not  yet  met  with  less  than  0*05. 

London  Institution. 

Bemovdl  of  Nitrogenous  Organic  MdUer  yVos 
Waterhy Clarl/s Process.  5yE.T.CHAJ»MAJi. 
In  the  reports  to  the  Board  of  Health  on  the 
condition  of  the  water  coinpanies*  the  inspec- 
tors appointed  by  that  boc^  discuss  the  pro- 
posal to  apply  Clark's  process  to  the  water 
supplied  to  London.  They  state  that  tJie  pro- 
cess is  in  active  operation  at  the  Ploxostead 
waterworks,  and  that  the  chalk  obtained  aa  a 
waste  product  in  the  operation,  when  applied 
to  well-waters  or  waters  without  organie 
matter,  is  so  valuable  that  it  pays  a  Iarg;e  pro- 
portion of  the  working  expenses.    They  go  os 

*  Reports  on  the  Xetropolia  Water-iapply,  1S56. 
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to  say  that  of  course  this  advantage  cannot  be 
obtained  with  Thames  water,  the  chalk  ob- 
tained from  which  is  contaminated  wi^^  organic 
matter  and  is  valueless.  On  reading  this  I 
naturally  made  a  note  to  the  effect,  '*  Clark's 
process  removes  organic  matter  from  water  as 
well  as  softens  it,  and  it  is  therefore  of  the 
utmost  importance  that  it  should  be  applied  to 
the  London  waters."  It  appears,  moreover,  that 
Dr.  Clark  himself  contemplated  such  purifica- 
tion of  water  by  the  application  of  his  proccfls, 
but  the  analytical  metnods  of  his  time  were  in- 
capable of  showing  to  what  extent  improve- 
ment was  effected. 

This  view  of  the  case  is  fully  borne  out  by 
experiment.  I  find  that  from  one  half  to  two 
thirds  of  the  nitrogenous  organic  matt^  con- 
tained in  a  hard  water  after  filtration  is 
removed  when  the  water  is  subjected  to  Clark's 
process.  Further,  I  find  that  the  chalk  con- 
tains the  organic  matter  taken  from  the  water. 
The  following  experiment  made  on  New  Biver 
water  will  serve  to  prove  this. 

Four  litres  of  this  water  were  submitted  to 
Clark's  process;  a  sample  of  the  unaltered 
water  was  at  the  same  time  collected.  These 
samples  were  placed  side  by  side,  and  allowed 
to  stand  all  night.  Next  morning  portions  of 
both  samples  were  submitted  to  our  process  for 
the  direct  estimation  of  the  nitrogenous  or- 
ganic matter.    The  results  were : — 

Before  Clark't     After  Clark's 
Process.  Process. 

ParU  in  the  1,000,000. 

Free  Ammonia    o'oi  o'oi 

Ammonia      from      Organic 

Matter 0*05  0*02 

^The  chalk  from  the  four  litres  which  had 
been  submitted  to  Clark's  process  was  diffused 
through  distilled  water,  and  the  same  estima- 
tion made  upon  it ;  it  yielded  '09  millimmmes 
of  ammonia.  Dividing  this  number  by  4,  we 
obtain  '0225,  i.  e.  the  amoxmt  per  1,000,000 
parts,  which  is  neai-ly  the  amoxmt  lost  by  the 
water.  This  leaves  but  a  small  proportion 
unaccounted  for,  and,  considering  the  small- 
ness  of  the  quantities,  is  as  good  an  agreement 
as  could  be  wished. 

Another  experiment  was  made  on  a  sample 
of  Thames  water  taken  at  Hampton  Court. 
The  values  for  ammonia,  and  ammonia  from 
nitrogenous  organic  matter,  are  annexed,  both 
before  and  after  filtration,  through  filter-paper, 
and  also  after  the  vmfiUered  water  had  been 
subjected  to  Clark's  process. 


Before 
rUtration. 


Free  Ammonia 0*025 

Ammonia  from  Organic 
Matter 0*26 


Alter  Clark's 
After        Process, 
Filtration.  Unfiltered. 
0*025        0030 

0'23  0*o8 


In  this  case,  therefore,  I  had  effected  a  reduc- 
tion of  69*3  per  cent,  on  the  unfiltered  water, 
and  63*64  per  cent,  on  the  filtered. 

The  next  example  is  a  water  of  very  similar 
composition,  but  it  was  filtered  before  applying 
Clark's  process : 

Filtered  Water    Filtered  Water 

before  after 

Clark's  Process.  Clark's  Process. 

Free  Ammonia    0*015  0*020 

Ammonia     from      Organic 
Matter 0*22  0*07 

Here  there  is  a  reduction  of  68*2  per  cent. 

The  next  example  is  a  water  from  a  chalk 
well  known  to  be  contaminated  with  organic 
matter.  The  water  was  quite  clear  and  was 
not  filtered. 

Before  After 

Clark's  Process.  Clark's  Process. 
Free  Ammonia,  and  Ammonia 

from  Urea    0*195  0*15 

Ammonia     from      Organic 

Matter o*i2  o*o6 

In  this  instance  the  reduction  was  50  per  cent. 

The  nature  of  the  organic  matter  removed 
from  the  water  does  not  appear  to  be  identical 
with  that  which  remains ;  for,  while  the  latter 
is  very  easily  broken  up  and  made  to  yield  its 
ammonia,  the  former  requires  prolonged  boiling 
with  potash  and  permanganate. 

I  conclude  that  everything  which  can  be  re- 
moved by  the  most  careful  Stration  (excepting 
always  such  larger  particles  as  can  be  removed 
by  straining  through  a  cloth)  can  also  be  re« 
moved  by  Clark's  process. 

The  mfference  in  appearance  of  the  water 
before  and  after  ChurVs  process  was  very 
marked  in  the  second  and  third  examples,  the 
colour  having  changed  from  brownish-green  to 
a  peculiar  bluish-sreen. 

If  I  am  right,  therefore,  it  is  of  the  utmost 
importance  that  Clark's  process  should  be  • 
carried  out  on  the  London  water  supply,  as  by 
it  we  should  not  only  obtain  soft  water,  but 
also  water  freed,  to  a  great  extent,  from  organic 
matter.  "Were  the  process  adopted  we  might 
dispense  with  the  elaborate  filtration  now  em- 
ployed, substituting  for  it  a  simple  straining ; 
the  Clark  process  itself  would,  I  have  litSe 
doubt,  yield  just  as  good  a  water  when  applied 
to  the  strained  water  as  to  the  filtered.* 

The  Clark  process  is  applicable  to  sewage ; 
at  any  rate,  when  lime  water  is  added  to  sew- 
age a  precipitate  is  at  once  obtained,  and  this 
precipitate  is  highly  charged  with  organic 
matter.  "Would  not  this  precipitate  be  a  most 
valuable  manure,  and  would  not  the  water 


*  All  the  water  supplied  to  London  hy  the  Thames  Companies,  ^ 
which  we  have  yti  examined,  contain  nitrogenous  organic  matter  ' 
in  larger  quantity  than  the  sample  of  New  Kiver  water  meutiouecl 
above. 


a82 


THE   LABORATORY. 


CVoLI,Jiay*o,il6r. 


decanted  from  it  be  freed,  to  a  great  extent, 
from  its  noxious  properties  P  I  hope  to  return 
to  this  subject  at  a  future  date,  and  to  bring 
more  exact  experimental  data  to  bear  upon  it. 

London  Institution. 

The  Water  of  Bala  Lake,    By  R.  H.  Smith, 

F.as, 

As  it  has  been  proposed  to  supply  London 
with  water  from  BaJa  lake,  it  appeared  to  me 
that  an  analj^sis  of  the  water  of  the  lake  would 
be  of  public  interest. 

The  sample  was  collected  early  on  Monday 
morning  (July  15)  and  examined  on  Wednesday 
morning,  with  the  following  results  : 
Farts  in  the  1,000,000. 
(».  e,  miUigrammet  in  a  litre,) 

Solid  residue  45*4o 

Loss  on  ignition 10*60 

Chlorine 10*09 

Free  ammonia    ..' 0*01 

''Albuminoid  ammonW   0*21 

Hardness  permanent 18*80 

Hardness  temporary 0*00 

The  albuminoid  ammonia  was  determined  by 
the  method  proposed  by  Wanklyn,  Chapman, 
and  Smith.  A  prelimmary  experiment  was 
made  on  Tuesday  evening,  with  essentially  the 
same  result. 

On  inspecting  the  numbers  it  will  be  ap- 
parent that  the  water  is  remarkably  soft,  and 
contains  remarkably  little  mineral  matter,  the 
hardness  being  ahovi  1*3  degree  per  gallon. 

Considered  org^anically,  the  water  is  bad. 
In  albuminoid  ammonia  it  is  on  a  par  with 
the  Thames  at  Hampton  Court.  It  is  very 
evident,  therefore,  that  water  from  Bala  Lake 
will  not  do  for  London. 

Laboratory,  7,  Billdrop  Uoad,  N. 

PARIS  UNIFERSAL   EXHIBITION. 

INDIA. 

BY   C.   W.   QUIN,   F.C.S., 

Suferinttndent  of  the  Ckemicai  Classes  cf  the  International 

Exhibition  of  1861. 

India. — Minenli— Chemicals  —  Dvea—  Drags— Cliinchona  pro- 

ducta— Precious  stones. 

PabIS;  JuUf  15. 
It  seems  singolar  that  throaghont  the  whole  of 
the  Indian  Peninsula  no  one  conld  have  heen  found 
to  send  a  collection  of  minerals  worthy  of  that  vast 
territory.  Beyond  a  few  specimens  of  iron  ore  from 
South  Arcot,  sent  by  the  East  Indian  Iron  Com- 
pany, and  several  samples  of  red  and  yellow  ochre, 
contrihated  by  Baboo  Kanny  Lall  Bey,  of  Cal- 
cutta, we  have  really  nothing  to  interest  the  minera- 
logist. Some  iron  ore  is  also  sent  by  J.  Garrett, 
fmd  some  tin  ore  from  Johore,  but  the  specimens 


are  mostly  badly  labeled,  and  so  huddled 
that  identification  is  almost  impoerible.  Our  '. 
possessions  are  undoubtedly  extremely  rich  in  eco- 
nomic minerals  of  all  kinds,  and  a  Uttle  care  and 
attention  on  the  part  of  the  Indian  Grovemment 
would  do  much  to  induce  capitalists  to  come  forward 
and  work  the  numberless  mines  that  exist  from  one 
end  of  the  peninsuk  to  the  other.  When  will 
Government  officials,  high  and  low,  learn  the  greet 
lesson  that  practical  men  of  science  are  always  trying 
to  teach  them,  that  the  real  riches  of  a  country  cod- 
sist,  not  only  in  the  products  that  grow  upon  the 
soil,  but  in  a  still  higher  degree  in  those  that  exist 
beneath  it. 

There  are  a  few  chemicals  of  fine  quality  shown  by 
Baboo  Kanny  Lall  Bey  and  Baboo  Dwarkanauth 
Mookerjee.    A  large  series  of  specimens  of  crude 
saltpetre,  from  various  localities,  also  deserves  ex- 
amination.  Indigo  blue,  as  might  have  been  expected, 
is  well  represented  by  specimens  from  Indore,  Jesaore, 
Burmah,  Hyderabad,  and   other  districts.     Several 
samples  of  safilower,  from  different  localities,  are  also 
shown,  but-  we  miss  any  specimens  of  Indian  yellow 
that  would  throw  any  light  on  the  origin  of  that 
mysterious  pigment.    Tincal,  too,  is  absent,  although 
borax  is  shown  by  Baboo  Kanny  Lall  Bey.     It  may 
be  as  well  to  mention  that  the  Indian  minerals  have 
been  thought  unworthy  to  enter  the  great  building, 
and  have  been  consequently  banished  along  with  the 
agricultural  produce — which,  by  the  way,  is    par- 
ticularly complete  and  interesting — to  a  shed  in  the 
park,  devoted  to  the  exhibition  of  agricultural  ma- 
chinery and  sewing  machines.    Our  pharmaceutical 
friends  will  be  greatly  interested  in  a  very  beauti- 
fully arranged  collection  of  all  the  chemicals  and 
drugs  ordered  to  be  used  by  the  new  Indian  Pharma- 
copoeia, the  work  of  Dr.  E.  J.  Waring.     No  doubt 
our    readers,   like  ourselves,   will    have  long  since 
wondered  at  hearing  no  mention  of  the  collection  of 
chinchona  plant  products  that  ought  to  have  been 
sent  from  the  various  bark  plantations  in  different 
parts  of  India,  v  All  that  we  have  to  represent  the 
successful  labours  of  so  many  talented  and  energetic 
men  during  the  last  eight  or  ten  years  are  two 
specimens  of  stem  bark  and  two  of  quill  bark,  both 
from  Chinchona  succiruhra  plants,  four  years  and  six 
months  old.    They  are  all  excellent  specimens  of  the 
good  results  of  Mr.  Mclvor's  system  of  mossing. 
They  arrived,  however,  too  late  for  examination  by 
the  jury.    This  is  really  too  bad.    We  hardly  know 
to  what  to  ascribe  such  shameful  carelessness,  for  if 
ever  a  series  of  *'  grands  prix**  and  gold  medals  were 
well  deserved  by  any  set  of  men  it  is  by  those  who 
have  created  the  Indian  chinchona  plantations.    The 
Indian  Government  seem  to  have  exhausted  their 
energies  in  making  a  splendid  show  of  Indian  textiles 
and  ornamental  work  of  various  kinds.    The  display 
is  certainly  a  magnificent  one,  and  has  possibly  not 
been  equalled  in    any  previous  exhibition;   but  it 
should  be  remembered  that  the  continuance  of  all 
these  splendours — nay,  the  very  existence  of  British 
rule  itself  in  India — depends  on  those  few  specime  ns 
of  dried  bark  sent  from  the  Neilgherries,  and  it  is 
not  too  much  to   say^1l(J^sL^^3LS%  ^4P^  i« 
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«siniply  built  on  foundations  of  chinchona  bark,  for 
without  it  they  would  undoubtedly  speedily  become 
European  graveyards.  However,  Messrs.  Mark  ham, 
Melvor,  and  the  other  brave  men  who  have  faced 
every  hardship  in  order  to  gain  their  end,  must 
content  themselves  for  the  present  with  the  hearty 
appreciation  of  every  scientific  man  who  understands 
the  value  of  the  great  work  they  have  so  successfully 
accomplished.  In  the  Indian  court  inside  the  build- 
ing the  mineralogist  will  find  several  specimens  of 
manufactured  red  and  white  camelian  and  bloodstone, 
and  some  very  singularly  marked  pieces  of  natural 
aventurine. 


OUR  FOREIGN  CORRESPONDENCE. 

FRANCE. 

Academy  of  Sciences— Meetings  of  the  Stli  mat.,  and  of  tlie  14th 
of  June— Dictiontiry  of  Chemutry. 

Pabis;  July  13. 

At  the  meeting  of  the  Academy  on  the  8th  inst., 
the  dean  of  the  chemical  section,  M.  Chevreul,  made 
the  following  observations : 

"Chemistry  is  cultivated  with  such  ardour  tbat 
scarcely  a  meeting  of  the  Academy  passes  without 
receiving  communications  belonging  to  this  branch  of 
science.  After  examining  the  work  of  the  chemists 
residing  in  Paris,  the  section  has  come  to  the  con- 
clusion that  it  would  be  impossible  to  classify  those 
who,  next  to  the  three  chemists  whose  claims  upon 
the  vacant  seat  are  above  discussion,  would  be  most 
worthy  to  belong  to  the  Academy.  Such  is  the  diffi- 
culty of  weighing  older  and  more  recent  claims,  both 
from  the  number  of  workers  and  from  the  variety  of 
their  work,  and  considering  likewise  that  the  rank  in 
which  candidates  would  be  placed  to-day  might  be 
changed  to  morrow  by  new  publications,  the  section 
refrains  from  adding  any  more  names  to  the  list  of 
candidates  for  the  vacancy  occasioned  by  the  death  of 
M.  Pelouze.  The  section  consequently  presents  the 
following  list : 

In  the  first  rank M.  Wuetz. 

In  the  second  rank,  ex  aquo,  and  f  M.  Bebthelot. 
in  alphabetic  order    \  M.  Cahottes." 

The  claims  of  the  candidates  were  then  discussed. 

The  following  communications  of  chemical  interest, 
read  on  the  8th  inst.,  furnish  fresh  confirmation  of 
M.  Chevreul's  estimation  of  the  importance  of  the 
chemical  work  brought  before  the  Academy. 

M.  Becquerel  proves  that  the  deposit  of  metallic 
copper  in  the  capillary  fissure  of  a  tube  filled  with 
nitrate  of  copper,  and  placed  in  another  tube  con- 
taining a  solution  of  sulphide  of  sodium,  is  really  due 
to  an  electrical  current.  When  this  system  of  tubes 
is  connected  by  a  copper  wire,  bent  and  dipping  into 
the  two  solutions,  an  electrical  current  is  established, 
negative  electricity  becoming  free  in  the  alkaline 
solution,  and  positive  electricity  becoming  free  in 
the  acid  solution.  The  end  of  the  copper  wire 
plunged  into  the  sulphide  of  sodium  becomes  posi- 
tive, the  end  plunged  into  the  metallic  solution 
becomes  negative,  the  solutions  communicating  with 


each  other  through  the  fissure.  The  negative  pole 
is  soon  covered  with  copper  and  the  sulphide  of 
sodium  transformed  into  hyposulphite  and  nitrate. 
In  this  experiment  the  fissure  only  acts  by  establish- 
ing a  contact.  No  copper  is  deposited  in  it.  But 
this  deposit  will  appear  as  soon  as  the  copper  wire  is 
taken  away.  Then  evidently  parts  of  the  fissure 
perform  the  functions  of  the  wire.  The  electric 
circuit  is  then  formed  of  two  solutions  and  the 
surface  of  the  fissure  into  which  they  penetrate  by 
capillary  action.  The  molecular  difference  existing 
between  the  liquids  inside  and  outside  the  fissure 
suffices  to  establish  an  electric  circuit  without  the 
intervention  of  a  metal.  I  am  obliged  to  pass  by  a 
great  number  of  details  contained  in  this  interesting 
memoir. 

M.  Daubree  reports  upon  the  cUusificaiion  of 
meteorites  in  the  museum  of  natural  history.  The 
chief  classes  established  are  those  of  siderites,  or 
those  that  contain  metallic  iron,  and  asiderites,  that 
contain  only  oxides. 

Father  Seech i  describes  the  nebula  of  Orion, 
proved  by  spectroscopic  analysis  to  be  formed  of 
gases. 

M.  Zinin,  in  a  paper  on  henzoine  and  its  deriva" 
fives,  reports  on  the  different  l>odies  already  described 
by  him  in  former  publications,  and  which  M.  Grimaux 
has  lately  succeeded  in  representing  by  rational 
formuls.  M.  Zinin  adds  the  following  new  com- 
pound to  those  already  known : 

Benzoine  heated  with  hydrochloric  acid  to  160'' 
doubles  in  loosing  water,  so  as  to  form  a  crystalline 
body  of  the  formula  CxsHioO,  which  he  calls  lepidene. 
Nitric  acid  transforms  it  easily  into  CziRzoOx,  oxy- 
lepidene,  and  bromine  into  bibromolepidene, 
CisHisBrxO. 

The  reaction  may  be  represented  by  the  formula — 

3Ci4HixO»  =  CxsHioO  +  Ci4HioOx  +  sKtO. 

Benzoine.  Lepidene.'  Benzile. 

MM.  Reboul  and  Truchot  communicate  re- 
searches on  isomerism  in  the  acetylenic  series, 

Diallyle  (C3H5}&  boils  at  59°.  Hexoilene,  C6H10, 
obtained  through  the  action  of  potassa  on  brominated 
hexylene,  boils  at  76 — 80°.  The  former  is  trans- 
formed by  bromine  into  a  tetrabromide,  the  second 
into  a  dibromide.  Some  of  these  results  have  already 
been  published  by  M.  Caventon. 

Decylene,  CioHio,  obtained  from  petroleum,  has 
been  transformed  into  brominated  decylene,  CxoHigBr, 
boiling  at  215°,  and  yielding  with  potassa  the  hydro- 
carbon C10H18,  decanylene.  This  body  boils  at  165% 
while  the  isomeric  rutylene  obtained  by  M.  Bauer 
from  diamylene,  (CsHio)*,  boiU  at  150". 

M.  Hiortdahl  describes  a  new  sulphide  of  cobalt, 
to  which  he  gives  the  formula  C04S3  =  CozS  -f  2C0S. 
He  has  obtained  it  by  heating  oxide  of  cobalt  in  sul- 
phuretted hydrogen.  By  fxising  together  sulphate  of 
cobalt  and  sulphide  of  barium  he  obtained  another 
sulphide,  indicated  by  him  as  protosulphide  of 
cobalt,  CoS. 

At  the  meeting  of  the  Academy  of  the  24th  of 
June,  a  report  upon  which  I  posted  to  you,  though^ 
it  does  not  appear  to  have  reached  you,  the  only 
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paper  read  of  chemical  interest  was  by  M.  Silva, 
and  treated  of  the  action  of  ct/anate  of  amyl  on 
potassa.  It  was  found  that  besides  monamylaminej 
also  diamylamine  was  prodaced  by  this  reaction. 

The  Dictionary  of  Chemittry,  of  which  the  first 
part,  treating  of  the  letter  A,  is  intended  to  appear  in 
November,  will  comprise  pnre  and  applied  science  in 
two  large  volumea.  M.  Wurtz,  the  chief  editor,  will 
introduce  the  undertaking  by  a  Preliminary  Discourse 
on  the  history  of  chemical  theories.  He  will  also  con- 
tribute, for  the  first  part,  the  articles  ou  Atomic 
Weights  and  Atomicity.  The  following  chemists  have 
also  written  articles  for  this  undertaking : 

MM.  Bonis,  Caventon,  De  Clermont,  Debray,  Dela- 
fontaine,  Friedel,  Gautier,  Grimaux,  Hautefeuille,  E. 
Kopp,  Lauth,  Naquet,  Salet,  Schiitzenberger,  Troosl, 
and  Willm. 

The  publishers,  Messrs.  Hachette  et  Co.,  have 
entered  into  arrangements  which  will  permit  Thb 
Labobatobt  to  publish  extracts  of  the  most  interest- 
ing articles  of  this  important  publication. 

Dictionaries  on  natural  philosophy,  pure  and 
applied  mathematics,  history,  geography,  and  bio- 
graphy, have  been  published  or  are  about  to  be  pub- 
lished by  the  same  firm. 

July  15. 
The  election  or  M.  Wuriz  as  member  of  the  Academy,  and  its 
meaning— Dinner  to  celebrate  the  election. 

The  election  is  just  over.  M.  Wurtz  has  carried  off 
the  palm  with  46  votes  out  of  53,  two  of  which  were 
given  to  M.  Cahonrs  and  three  to  M.  Berthelot. 

This  is  welcome  news  indeed.  This  election  has 
broken  the  charm  by  which  the  Academy  has  long 
been  the  stronghold  of  conservatism  in  scientific 
matters.  The  prize  withheld  from  Laurent  and 
Gerhardt  has  fallen  to  Professor  Wurtz,  as  an 
acknowledgment  of  his  great  scientific  attainments, 
the  importance  of  his  original  discoveries,  his  inde- 
fatigable ardour  and  power  of  work,  and  his  influence 
over  a  school  of  younger  chemists.  Modem  chemistry 
is  no  longer  a  stranger  in  the  council  of  this  great 
scientific  corporation.  But  beyond  this  satisfaction 
of  an  almost  personal  character,  there  is  another  and 
a  higher  reason  for  contentment. 

Tolerance  and  that  spirit  of  liberalism  which 
accepts  views  differing  from  our  own  is  wanting  in 
official  France.  A  fixed  programme  ties  down  the 
professors  of  all  Government  schools  to  a  narrowly 
defined  method  of  teaching.  This  is  the  reason, 
alluded  to  in  the  first  number  of  The  Labobatoby, 
which  has  kept  France  from  progressing  as  rapidly 
in  the  path  of  modem  science  as  the  neighbouring 
countries.  But,  in  framing  these  programmes,  the 
Minister  of  Public  Tnstraction  takes  counsel  from 
the  men  officially  considered  to  be  the  highest  in 
their  respective  branches  of  knowledge,  and  such  are 
the  members  of  the  five  academies.  An  unwholesome 
and  illiberal  spirit  of  restraint  will  never  be  defended 
by  M.  Wurtz,  and  his  election,  therefore,  is  not  only 
a  triumph  of  the  theories  that  are,  but  also  a  war- 
wanty  for  the  unfettered  development  of  future 
doctrines  that  will  rise  one  after  the  other. 

A  dinner,  to  celebrate  this  election  and  to  express 


gratitude  and  friendship  to  M.  Wurtz,  has  beei 
arranged  to  take  place  to-morrow  (Tuesday,  the 
1 6th  inst.).  About  twenty  or  more  of  his  present 
and  former  pupils  will  take  part  in  this  raeetaog; 
amongst  whom  we  mky  mention  Dr.  Maxwell 
Simpson  and  Dr.  Atkinson.* 

CORRESPONDENCE, 

ACIDUM    NITRO-HYDROCHLORICUM   DIL.    B.P. 
To  the  EUtar  of  The  Labokjltoxt. 

Sib, — Having  undertaken  an  examination  of  some 
of  the  acids  of  the  British  Pharmacopoeias,  I  am  in- 
duced, as  the  result  of  my  experiments,  and  before 
their  publication  in  full,  to  criticise  the  formula  for 
the  production  of  nitro-hydrochloric  acid,  as  detuled 
in  the  work  of  1867.  In  order  to  render  my  com- 
ment the  more  readily  intelligible,  I  subjoin  the 
formulae  of  the  Pharmacopceias  of  1864  and  1867 : 

Jcidum  NxtrO'hydrochlorieum  Dlluium.    B.  P.,  1864. 
Nitric  acid  s.g.,  1-5  £  fluid  oimcei. 

Hydrochloric  acid  s  o.,  1*17    4  „ 

Distilled  water  26  „ 

Add  to  the  urater,  first  the  nitric  ocid,  and  then  the  hydrodakric 
add.    Mix,  and  preserv.e  in  a  stoppered  bottle. 

7W/«.— Specific  gravity,  1074;  six  fluid  drachms  reqtiire  for 
neutralisation  9388  measures  of  the  volumetric  solution  u  soda. 

Jcidum  Nitro-hjdrochlaricum  Dilutum.    B.  P.,  1867. 
Nitric  acid  s.o.,  1-42  3  fluid  ounces. 

Hydrochloric  acid  S.O.,  I' 16    4  „ 

Distilled  water  %$  „ 

Mix  the  acids,  and  allow  them  to  remain  for  twenty-fonr  hoars 
in  a  bottle,  the  mouth  of  which  is  partially  closed,  then  add  the 
water  m  successive  portions,  shaking  the  bottle  after  each  addition, 
and  preserve  the  mixture  in  a  stoppered-bottlc. 

Characters  and  TV*/*.— Specific  gravity  i'074;  is%'^  grains,  by  | 

weight  (6  fluid  drachms)  require  for  neutralisation  9x0  giain- 
measures  of  the  volumetric  solution  of  soda. 

It  is  presumable  that  the  products  of  these  two 
formula)  will  not  be  mixtures  having  the  same  specific 
gravity,  and  virtually  the  same  neutralising  power, 
and,  therefore,  that  the  characters  and  tests  given  in 
the  PharmacopoBias  need  revision.  The  results  of  an 
examination  of  the  two  mixtures  are  as  follows : 

The  specific  gravity  of  the  acid  of  1864  is  i'07o, 
and  requires  938*8  grain-measures  of  volumetric  aolu* 
tion  of  soda ;  there  appears  to  be  no  loss  by  the  com- 
bination. 

The  specific  gravity  of  the  acid  of  1867  is  1*063, 
and  requires  840  grain-measures  of  volumetric  solu- 
tion of  soda;  the  loss  of  acid  during  the  twenty- 
four  hours  allowed  for  combination  being  very  con- 
siderable. 

Even  with  a  work  so  carefnlly  compiled  as  the 
'  British  Pharmacopoeia '  of  1867  perfect  accuracy  is 
scarcely  attainable  as  expected,  and  I  point  out  this 
discrepancy  in  the  hope  that  the  indication  may  be 
useful,  and  not  with  the  intention  of  making  hyper* 
critical  observations. 

I  am,  Sir,  your  obedient  servant, 

W.  E.  Heathfibld. 

Wilton  Street^  Ftnslury. 

•  Errata.— In  'French  Correspondence.'  p.  471,  second  oolumn, 
in  line  30.  read  Cioni4,  instead  of  C7H14.  In  last  line,  read 
"combinations,"  instead  of  "combine  together.*' 

LJiyiu^uu  uy  ^^^.j  v.^  v^ -x  ix^ 
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liebig's  recollections  of  gay-lussac  and 

TH^NaRD. 

Wb  pTMent  OUT  readers  with  a  fall  report  of 
Baron  Liebig's  remarkable  speech  at  the  Inter- 
national Banqnet  of  Chemists  at  Paris.  M.  Balard 
having  proposed  Liebig's  health  in  terms  of  an- 
qaalified  admiration,  the  Baron  replied : — 

Gentlemen, — I  assare  you  that  I  am  deeply  touched 
and  extremely  thankful  for  the  sentiments  which  my 
hon.  eonfrh'e,  M.  Balard,  has  just  expressed  concern- 
ing me.  Being  called  upon  in  my  turn  to  propose  a 
toast,  I  will  give  you  one  which  I  am  sure  will  meet 
with  your  fullest  approbation.  I  am  going  to  pro- 
pose a  toast  to  the  memory  of  two  of  the  greatest 
French  chemists — of  two  of  the  founders  of  modem 
science,  whose  admirable  works  have  never  been  sur- 
passed, and  still  remain  our  models — of  two  savants 
who,  as  men,  represent  the  most  elevated  qualities  of 
the  French  nation.  You  will  guess  that  I  allude  to 
Qay-Lussac  and  Thenard. 

You  all  know,  gentlemen,  the  great  discoveries 
which  we  owe  to  the  united  efforts  of  these  two  men, 
oonneeted  by  the  ties  of  the  closest  friendship,  and 
whose  works,  indeed,  have  their  origin  in  that  very 
friendship. 

You  know  why  their  names  will  always  remain  in- 
separable in  the  history  of  science.  You  are  fully 
aware,  gentlemen,  of  the  merits  of  Gny-Lussac  and 
of  Thinard,  but  there  are  few  amongst  you  who  have 
had  the  good  fortune  of  being  personally  acquainted 
with  these  learned  men.  I  feel  called  upon  to  pay 
them  my  tribute  of  gratitude  by  addressing  a  few 
words  to  you.  What  they  both  did  for  me  will  suf- 
fice to  show  you  what  they  did  for  many  others. 

I  arrived  in  Paris  forty -four  years  ago  as  a  young 
student,  a  mere  boy  of  nineteen  years,  without  any 
recommendation  except  my  desire  for  learning.  I 
had  brought  with  me  to  Paris  a  small  work  on  the 
fulminating  compounds  of  silver  and  mercury,  and  I 
addressed  myself  to  M.  Thenard  to  present  it  to  the 
Academy. 

The  President  of  the  Academy  (for  Th^uard  oc- 
cupied that  position  at  the  time)  received  the  young 
foreign  student  with  the  greatest  kindness.  The 
note  wnB  read  by  Gay-Lussac,  and  Dulong  made  the 
report  on  it. 

From  that  moment  I  had  the  warmest  friends  in 
Paris.  M.  Thenard  placed  me  in  a  laboratory  where 
I  might  pursue  my  labours,  and  my  good  fortune  was 
at  its  highest  when  M.  Gay-Lussac  admitted  me  to 
his  house,  opened  his  laboratory  in  the  Arsepal  to  me, 
and  proposed  that  I  should  stay  with  him  to  finish 
my  work  on  ftilminating  silver  and  mercury. 

This  was  what  decided  the  aim  of  all  my  subse- 
quent works.  He  used  to  say  to  me  repeatedly, 
"  You  must  occapy  yourself  with  organic  chemistry, 
M.  Liebig;  that  is  what  we  are  in  want  of."  I 
believe  that  I  was  his  first  pupiL  After  me  he  had 
my  friend  Pelonze,  whom  a  cruel  malady  keeps  away 
from  us  to-day.  [The  death  of  Pelouze  occurred  soon 
after  the  banquet.] 

I  shall  never  forget  the  hours  spent  in  the  labora- 
tory of  Gay-Lussac.    When  we  had  finished  a  good 


analysis  (you  know,  without  my  telling  you,  that  the 
method  and  apparatus  described  in  our  joint  memoir 
were  by  him  alone) — when  we  had  finished  a  good 
analysis,  he  used  to  say  to  me,  '*  Now  you  must 
dance  with  me,  as  I  used  to  dance  with  Thenard  when 
we  had  found  something  good."  And  then  we 
danced. 

Gentlemen, — You  have  often  heard  Thenard  called 
Father  Thenard,  and  he  was,  indeed,  a  father  to  us^ 
a  father  to  all  of  us,  who  always  offered  and  never 
refused  to  lend  a  hand  to  the  weak,  to  assist  them  to 
mount  the  steps  of  the  ladder  and  to  overcome  diffi- 
culties. 

M.  Dumas  can  say  something  on  that  head ;  he 
was,  as  he  deserved  to  be,  the  favourite  of  Thenard. 
On  this  point  there  could  not  be  two  opinions — he 
was  then  the  first  among  us,  and  he  remains  the  first. 

Thus,  gentlemen,  I  give  you  the  memory  of  Gay- 
Lussac  and  of  Thenard,  the  founders  of  our  modern 
science,  and  the  representatives  of  the  highest 
qualities  of  Frehch  character. 


EDITORIAL  NOTES. 

COOKED   OPINIONS  OF  THE   PRESS. 

Though  the  practice  of  "  cooking "  quota- 
tions for  advertiBing  purposes  has  been  re- 
peatedly exposed  by  our  literary  contempo- 
raries, we  fear  that  scientific  book  buyers  are 
often  deceived  by  the  judiciously  selected  and 
mutilated  passages  which  arepresentedto  them 
as  opinions  of  the  press.  With  the  aid  of  a 
pair  of  scissors  and  a  bottle  of  ^m,  a  pub- 
lisher who  is  blessed  with  an  elastic  conscience 
can  easily  reduce  any  series  of  critical  notices 
to  a  commendatory  piece  of  patchwork.  The 
most  severe  article  may  thus  be  turned  to  good 
account,  for  a  writer  cannot  avoid  using  by- 
sentences  which  form  eli^ble  quotations  when 
detached  from  the  essential  parts  of  his  critique. 

These  remarks  have  been  called  forth  by  an 
instance  of  the  suppression  of  truth  in  collected 
opinions  of  the  press  which  has  lately  come 
under  our  notice.  A  little  book  entitled  *  Che- 
mical Notes'  was  sent  to  us  for  review  in  May 
last,  and,  as  our  readers  will  doubtless  recollect, 
we  described  it  as  a  jumble  of  contradictions, 
misstatements  and  absurdities,  and  justified 
our  animadversions  by  some  "elegant  ex- 
tracts." We  endeavoured  to  express  our  firm 
conviction  that  the  book  was  utterly  worthless 
as  a  guide  for  students,  and  we  are  quite  sure 
that  no  chemist  of  standing  who  has  read  the 
hook  will  venture  to  assert  tnat  our  review  was 
a  misrepresentation. 

Much  to  our  surprise,  we  find  that  an  extract 
from  our  article  has  been  printed  in  a  handbill, 
with  passages  from  other  reviews  of  a  very 
different  character.    The  extract  is  simply  our^ 
summary  of  the  author's  own  preface,  and  does 
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not  afford  the  slightest  indication  of  the  opinion 
we  so  plainly  expressed.  Yet,  as  it  is  printed 
with  the  extravagant  commendations  of  the 
'  Chemical  News '  and  '  British  Medical  Jour- 
nal,' the  readers  of  the  advertisement  will  natu- 
rally conclude  that  The  Labobatoby  has 
spoken  of  the  work  in  the  same  strain.  If  the 
extract  from  our  review  was  not  printed  to  de- 
ceive the  public,  we  should  be  glad  to  know 
why  it  appears  in  the  handbill. 

We  cannot  agree  with  the  'Chemical  News' 
in  thinking  that  Dr.  Wood  has  succeeded  in 
preparing  a  **  short  text-book  on  the  subjects 
required  to  answer  the  same  purpose  that 
Newth's  *  Mechanical  Philosophy'  now  serves 
in  another  subjcfct;"  nor  can  we  indorse  the 
opinion  of  the  *  British  Medical  Journal,'  that 
the  work  is  "the  solidified  extract  of  chemistry 
for  examinations,"  containing  "  in  a  digestible 
form  all  that  the  student  wants  for  Mb  pass 
examination."  We  say  that  the  book  is  im- 
measurably inferior  to  Newth's  text-book,  and 
that  it  is  not  the  kind  of  extract  of  chemistry 
that  a  student  requires.  If  The  Labobatoby 
is  referred  to  in  future  advertisements  of  this 
book,  we  trust  that  its  peculiar  opinions  may 
be  indicated. 

THE    remedy   for   CRAMMING. 

We  saw  the  other  day  an  advertisement 
which  stated  that  young  gentlemen  were 
"rapidly  and  succesiuUy  prepared"  for  the 
Civil  Service  and  other  examinations.  Of 
course  if  a  youn^  gentleman  is  to  be  prepared 
for  an  examination,  it  is  very  desirable  that 
the  preparation  should  be  successftil,  and  that 
it  should  be  accomplished  as  speedily  as  pos- 
sible, for  any  lengthening  of  the  process  beyond 
what  is  absolutely  necessary  must  prove  to  be 
a  waste  both  of  time  and  money.  Still,  it  was 
impossible  not  to  be  led  by  a  just  association 
of  ideas,  to  think  of  the  rapid  despatch  of  orders 
miaranteed  by  large  wholesale  houses,  or  of 
that  rapid  and  successful  brushing  of  the  hair 
which  IS  effected  by  machinery.  One  could  not 
help  picturing  to  oneself  large  assortments  of 
"mixed"  answers  duly  labelled,  sorted  and 
arranged  in  the  pigeon-holes  of  dull  brains,  or 
of  general  information  forced  into  the  heads 
of  several  pupils  in  a  row  by  means  of  a  single 
axle  driven  by  some  power  hidden  in  the  next 
room.  Yet  the  gentleman  who  paid  for  the 
advertisement,  doubtless  saw  no  harm  in  it, 
thought  most  likely  that  the  wording  of  it  was 
remarkably  neat  and  effective.  And  now  could 
he  do  otherwise  P  His  mental  horizon  is  natu- 
rally bounded  by  his  duty  and  task  in  life,  that 
of  pushing  youths  with  all  the  force  he  has 
towards  and  by  good  foHune  through  certain 
narrow  gates. 


The  remedy  for  this  pestilent  system  of  cram- 
ming, which  is  eating  into  the  very  heart  of 
our  education,  lies  in  the  hands  of  one  class  of 
persons,  and  of  one  class  of  persons  only.  It 
IS,  perhaps,  difficult  to  overestimate  the  amount 
of  power  for  good  and  for  evil  that  ia  placed  at 
the  disposal  of  these  gentlemen  who  act  as  ex- 
aminers for  educational  institutions  and  public 
bodies.  They  are  intellectual  monarchs  with 
almost  despotic  powers,  and  with  very  few  and 
slight  restrictions.  They  can  make  and  un- 
maJce  lecturers  and  tutors,  they  can  suspend, 
diminish,  or  increase  the  sale  of  this  book  or 
that,  according  to  the  character  of  the  ques- 
tions they  put  to  candidates.  The  chief  in- 
quiry of  the  student  about  to  attend  Professor 
A.'s  lectures  is.  Will  they  equip  me  for  the 
B.  examination  P  The  first  question  of  a  uni- 
versity publisher,  when  he  is  offered  a  new  text- 
book 18,  For  what  examination  will  it  prepare 
the  student  P  Were  all  examiners,  with  one 
accord,  so  to  frame  their  examinations  as  to 
make  them  touchstones  of  real  knowledge,  the 
whole  system  of  cramming  would  wither  away 
in  a  twelvemonth. 

Unhappily  only  the  most  talented  men  can 
do  this,  or  perhaps  the  work  requires  rare 
talent  of  a  special  kind.  And  it  is  obvious  that 
a  large  share  of  examinations  must  be  carried 
on  by  second  rate,  or  even  by  third  and  fourth 
rate  men.  So  that  the  matter  seems  almost 
hopeless. 

In  the  physical  and  natural  sciences,  however, 
we  may  hope  for  better  things,  if  the  habit  of 
making  examinations  entirely  practical  can  be 
made  much  more  general  than  it  is.  The 
scolastic  mind  is  burdened  with  a  superstition 
that  examinations  are  not  proper  unless  they 
are  conducted  by  means  of  printed  papers, 
with,  at  most,  an  additional  viva  voce  interview. 
Let  this  idea  bo  thrown  away  to  the  winds. 
Let  the  examinations  in  physics  and  chemistry 
consist  wholly  of  a  repetition  by  eaoh  student 
of  fundamental  observations  and  experiments, 
and  cramming  will  be  known  no  more,  as  far 
as  these  sciences  are  concerned.  The  Univer- 
sity of  London  has  been  a  noble  forerunner  in 
this  matter,  but  the  whole  system  wants  vastly 
extending.  Of  course  a  practical  examination, 
on  a  large  scale,  of  students  will  be  a  much 
more  expensive  affair  than  the  printing  of  a 
few  copies  of  some  dozen  questions ;  but  how 
can  that  be  considered  a  real  obstacle  to  so 
desirable  a  change?  Such  an  examination, 
moreover,  cannot  possibly  be  conducted  by  one 
man  single-handed;  but  a  system  which  would 
give  employment  to  many  young  followers  of 
science  would  be  doing  a  double  good,  and  it  is 
fair  to  expect  that  the  more  apparent  the  good 
effects  of  such  a  measure  became,  the  gpneater 
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"would  be  the  amount  of  emolament  falling  to 
dnties  noir  shamef ullj  ill  paid. 

Since  tke  natural  and  physical  sciences  ore 
those  branches  of  education  in  which  alone 
real  knowledge  can  thus  be  easily  (though  ex- 
pensively)  recognised,  it  becomes  still  more  an 
object  of  national  importance  to  make  them  a 
large  part  of  national  education. 

THB    CURVE    PLOTTER. 

It  may  be  worth  while  to  draw  the  attention 
of  chemists  to  the  simple  arrangement  repre- 
sented in  the  annexed  fi^re,  which  is  in  use 
for  plotting  curves.  Divided  paper  is  not  often 
at  lumd  in  a  laboratory,  and  is  rather  expensive 
when  much  is  used.* 

A  C  D  is  a  set  sc[uare  with  the  e^e  AG 
bevelled  and  divided  into  millimeters.  BE  can 
be  kept  firm  on  the  table  by  two  lead  weights. 


or  two  clamps ;  CD,  BE  arc  true  straight  lines, 
80  AC  remains  parallel  to  itself,  as  A  C  D  slips 
up  and  down  BE.  Further  explanation  of  the 
use  di  this  ai'rangement  seems  unnecessary. 

UNIVERSITY   OF   LONDON — MATRICULATION. 

About  lour  hundred  candidates  for  matricu- 
lation were  examined  in  June.  Of  these,  216 
passed — 34  with  Honours,  143  in  the  Eirsfc 
Division,  and  40  in  the  Second  Division. 

Critical  notices  of  Professor  Hirst's  English  edition 
of '  Clansins  on  the  Mechanical  Theory  of  Heat,'  and 
of  Professor  Miller's  « Chemical  Physics,'  are  in  type, 
and  will  probahly  appear  in  our  next.  Dr.  Matthiessen 
and  Mr.  Hockin  are  preparing  for  os  a  series  of  papers 
on  the  Determination  of  the  Electrical  Condacting 
Powers  of  Metals. 

*  For  the  mformation  of  those  who  may  not  be  aware  of  it,  we 
may  itate  that  section  paper  can  be  obtained  from  Waterlow  and 
80DB,  65  to  68,  London  WaU. 


ABSTRACTS  OF  FOREIGN  PAPERS. 

BY   HENRY  WATTS,   B.A.,  F.R.8., 
AND  E.  J.   MILLS,  D.SC. 

On  BenzifUo  Chloride,    By  Ch.  Lavth  and 
£.  Gbih AUX.* 

This  compound,  C7H7CI  =  CdHs^CH&Cl,  discovered 
by  Deville  in  1841,  is  prepared  by  distilling  toluene 
in  a  current  of  chlorine.  A  convenient  way  of  operat- 
ing is  to  boil  the  toluene  in  a  flask  communicating 
on  the  one  side  with  a  Liebig's  condenser,  which  allows 
the  condensed  vapours  to  flow  back  again,  and  on  the 
other  with  a  vessel  for  generating  chlorine.  If  the 
flask  is  completely  filled  with  toluene-vapour,  the 
chlorine  is  immediately  absorbed.  The  action  of  the 
chlorine  must  not,  however,  be  pushed  to  the  utmost, 
as  in  that  case  more  highly  chlorinated  products  will 
be  formed.  It  is  best,  therefore,  to  keep  the  temper* 
ature  of  the  vapour  between  1  lo**  and  140^  and  as 
soon  as  this  limit  is  passed,  distil  the  product,  collect 
the  portions  which  pass  over  below  170°,  and  again 
submit  them  to  the  action  of  the  chlorine.  In  this 
manner,  after  a  few  rectifications,  a  quantity  of 
bqnzylic  chloride  is  obtained  equal  to  about  91  p.  c. 
of  the  toluene  employed,  and  distilling  between  1 70^ 
and  I8o^  the  greater  portion  also  between  175^  and 
1 78^  Benzylic  chloride,  according  to  Cannizzaro,  boils 
at  I76^  A  certain  quantity  of  more  highly  chlori- 
nated product  always  remains  in  the  retort  in  the 
form  of  a  thick  irritating  oiL 

Benzylic  chloride,  heated  for  two  hours  with  an 
equal  weight  of  mtric  acid  at  27%  diluted  with  ten 
times  its  bulk  of  water,  is  converted  into  benzoic 
hydride  (bitter-almond  oil). 

C7H7CI  -f  NHO,  =  C7H6O  +  HNO»  +  HCl. 

To  obtain  the  benzoic  hydride  pure,  half  the  water 
is  distilled  ofi^,  and  the  supernatant  oil  is  washed,  and 
heated  with  acid  sulphite  of  sodium :  the  resulting 
sulphite  of  benzoyl-sodium,  freed  fh>m  excess  of 
benzylic  chloride  by  alcohol,  and  distilled  with  an 
alkali,  yields  pure  benzoic  hydride. 

The  mother-liquors  of  the  preparation  contain 
benzoic  acid.  The  formation  of  this  more  highly 
oxidised  product  may,  however,  be  avoided,  and  the 
yield  of  benzoic  hydride  increased,  by  using  nitrate  of 
lead  instead  of  nitric  acid,  and  operating  in  a  current 
of  carbonic  acid  gas.  14  grms.  nitrate  of  lead, 
too  grms.  water,  and  10  grms.  benzylic  chloride, 
boiled  for  an  hour  in  a  fiask  communicating  with  a 
Liebig's  condenser,  yields  a  good  product. 

Benzylic  acetate,  oxidised  by  nitric  acid,  also  yields 
benzoic  hydride. 

Benzylic  chloride,  boiled  with  recently  precipitated 
oxide  of  lead,  is  converted  into  benzylic  alcohol : 
2C7H7CI  -{•  PbHxOi  =  aC7H«0  -f  PbCU. 

Heated  with  an  equivalent  quantity  of  potaasic 
phenate  in  alcoholic   solution,   it   yields  benzylic 

phenate, 
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On  distilling  off  the  alcohol  from  the  filtered  liquid, 
a  thick  oil  ia  obtained,  which  solidifies  after  some 
time ;  and  on  redissolving  this  product  in  alcohol, 
and  adding  water  till  a  milky  emulsion  is  formed,  the 
liquid,  after  some  hours,  becomes  filled  with  crystalline 
scales  of  benzylic  phenate.  This  compound  melts  at 
a  temperature  a  little  above  40°,  and  may  remain 
liquid  for  a  long  time  after  cooling,  but  solidifies  in- 
stantly when  touched  with  a  rod  which  has  been  in 
contact  with  the  solid  compound.  At  a  high  tempera- 
ture it  decomposes. 

The  authors  have  also  prepared  benzylic  va- 
lerate, but  it  is  decomposed  by  distillation. 

Benzylic  chloride,  heated  to  1 1 5°,  in  a  close  vessel 
with  rosaniUne,  or  its  chlorhydrate^  in  alcoholic  solu- 
tion, yields  a  very  fine  violet  colouring  matter,  in  the 
form  of  a  dry  mass,  having  a  shining  lustre  and 
bronze-green  colour,  and  insoluble  in  water.  To 
obtain  a  good  violet,  however,  the  treatment  must  be 
repeated  three  or  four  times.  The  base,  set  free  by 
soda,  is  colourless  at  the  moment  of  precipitation,  but 
soon  turns  blue  on  exposure  to  the  air. 

Chlorohenzol. — ^The  chlorinated  products  which 
remained  in  the  retort  after  the  benzylic  chloride  had 
been  distilled  off  were  rectified,  and  the  portions  dis- 
tilling between  200°  and  210°  were  collected.  Ac- 
cording to  Kekule's  theory,  there  are  three  possible 
dichlorinated  deiivatives  of  toluene,  viz. — 

C6H3CU.CH3     CdH^aCHxCl     C6H5.CHa*. 

The  last  is  the  chlorohenzol  of  Cahours,  which  boils 
at  206°. 

The  body  C6H3CI2.CH3,  is  chlorinated  benzylic 
chloride,  which  boils  at  about  202° ;  the  constitution 
of  this  compound  was  demonstrated  by  Naquet,  who 
converted  it  by  means  of  alcoholic  potash  into  oxide 

of  chlorobenzyl  and  ethyl,  ^^*^^-^^*|o. 

The  products  collected  as  above  between  200°  and 
210^  contained  chlorohenzol,  for  when  heated  with 
oxide  of  lead  they  yielded  benzoic  hydride — 
Ojll6Ci%  +  PbO  =:  C7H6O  4-  PbCli. 

On  the  Chlorinated  Derivatives  of  Xylene,    By 
Ch.  Laitth  and  E.  Gbimaux.* 

The  process  above  described  for  converting  toluene 
into  chloride  of  benzyl,  by  subjecting  the  vapour  to 
the  action  of  chlorine,  has  also  been  applied  to  the 
higher  homologue  of  toluene,  viz. — xylene  or  dim- 
ethyl-phenyl,  C8Hios=C6H4  (CH3)z. 

Monoehloroxylenet  CgHyCl. — ^When  chlorine  is 
passed  for  several  hours  into  xylene-vapour,  chlorhydric 
acid  is  abundantly  evolved,  and  a  chlorinated  product 
is  obtained,  which  irritates  the  eyes,  and,  after  re- 
peated fractional  distillation,  yields  monochloroxylene, 
distilling  between  190°  and  195°,  with  a  stationary 
point  at  192".  The  portions  collected  between  195^ 
and  200^  also  contain  considerable  quantities  of  the 
same  compound. 

Monochloroxylene  is  a  limpid,  colourless  liquid, 
which  strongly  irritates  the  eyes.    It  precipitate! 
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nitrate  of  silver,  even  in  the  cold ;  when  boiled  with 
acetate  of  silver,  it  yields  chloride  of  silver  and  a 
liquid  having  an  agreeable  odour,  similar  to  that  of 
benzylic  acetate,  and  probably  consisting  of  tolylie 
acetate. 

When  2  at.  monochloroxylene  are  heated  for  an 
hour  with  i  at.  nitrate  of  lead  and  a  considerable 
quantity  of  water,  the  monochloroxylene  is  converted 
into  a  liquid  which  smells  like  bitter-almond  oil  and  oH 
of  cinnamon,  unites  with  acid  sulphite  of  sodium, 
and  distils,  after  purification,  at  200°.  This  liquid 
is  evidently  tolylie  aldehyde,  CsHsO,  which, 
according  to  Cannizzaro,  boils  at  soo°.  These  re- 
actions show  that  monochloroxylene  may  be  r^^arded 
as  the  chlorhydric  ether  of  tolylie  alcohol,  and  repre- 
sented by  the  formula  C6H4  {  ^^. 

Dichloroxylene,  ObHsCIx. — The  portions  of  the 
crude  chlorinated  product  above  mentioned,  which 
distil  between  230°  and  260^  deposit  a  solid  substance, 
which  is  especially  abundant  in  the  higher  portions. 
To  obtain  it  from  the  liquids  which  distil  between 
230° — 240°  and  240 — 250°,  these  liquids  most  be 
cooled  by  a  freezing  mixture. 

The  solid  substance,  when  purified  by  filtration  and 
pressure,  forms  white  scales  having  an  irritating 
odour.  It  dissolves  in  ether,  and  is  deposited  there- 
from in  very  fine  crystals,  having  the  composition  of 
dichloroxylene.  From  alcohol  it  crystallises  in  rhombic 
laminse,  and  fVom  ether-alcohol,  by  very  slow  evapora- 
tion, in  splendid  transparent  crystals  of  considerable 
size.  It  melts  at  loo^  solidifying  to  a  radiate  mass, 
and  distils  with  decomposition  between  240^  and  245^ 

The  authors  have  not  yet  obtained  this  compound 
in  sufficient  quantity  to  study  its  reactions  and  deter- 
mine its  rational  formula ;  but,  according  to  Kekule, 
xylene  should  yield  four  isomeric  dichlorinated  deri- 
vatives, viz. — 

C6H.Cl.{gg|     .C6H3Cl{^H.a      e,H4{g|f* 


C6H4{ 


CHiCl 


On  Chrysene  and  Anthracene,    By  M.  Bsbteeiot.* 

The  names  pyrene  and  chrysene  were  given  by 
Laurent  to  two  solid  hydrocarbons  extracted  from 
the  less  volatile  portion  of  coal-tar.  Neither  of  these 
products,  however,  as  obtained  according  to  Laurent's 
directions — ^that  is  to  say,  by  the  use  of  ether  alone^ 
which  dissolves  the  former  and  leaves  the  latter— K»n 
be  regarded  as  a  strictly  definite  compound. 

Pyrene,  after  more  complete  purification,  appears 
to  be  identical  with  anthracene,  C14H10,  with  which 
also  the  paranaphthalene  of  Dumas  is  either  identical 
or  homologous. 

The  nature  of  chrysene  is  more  doubtful.  The 
product  prepared  by  Laurent's  method  contains  a 
very  large  quantity  of  anthracene,  and  the  name 
chrysene  has  been  extended  to  various  hydrocarbons 
of  the  same,  or  nearly  the  same,  composition,  obtained 


••Bull.  Soc 


.  Chim.'  W,  vii,  4J.or>ijlp 

L/iyiLizuu  uy  'N^-J  V^ V^pt  Lv^ 


Vot.I,JiUyio,  1867] 


THE  LABORATORY. 


289 


towards  the  end  of  the  distillation  of  certain  pyro- 
genons  products.  The  formnla,  CizHs,  attributed  to 
these  hydrocarbons  appears  to  be  much  too  low, 
inasmuch  as  their  boiling-points  are  considerably 
above  that  of  mercury.  For  these  reasons  Berthelot 
proposes  to  restrict  the  name  chrysene  to  the  hydro- 
carbon C18H12,  produced,  together  ^th  others,  when 
benzene  is  heated  in  a  porcelain  tube  to  a  tem- 
perature above  300.*  This  hydrocarbon  is  likewise 
contained  in  crude  anthracene,  the  complicated 
product  which  passes  over  after  naphthalene  in  the 
distillation  of  coal-tar,  and  consists  mainly  of  anthra- 
cene properly  so  called,  mixed  with  several  other 
hydrocarbons,  some  more,  some  less  volatile. 

I.  Anthracene,  properly  so  called,  C14H10. — ^This 
is  the  hydrocarbon  specially  studied  by  Anderson.f 
It  is  easily  obtained  pure  by  distilling  crude  anthra- 
cene, rejecting  the  firat  and  last  portions,  and  crystal- 
lising the  intermediate  portion,  either  from  alcohol,  or 
from  coal-oils  boiling  between  100°  and  1 20°.  When  thus 
prepared  it  forms  white,  shining,  crystalline  laminae, 
having  a  slightly  micaceous  aspect.  It  is  difficult  to 
recognise  their  form  by  the  microscope,  but  by 
leaving  an  alcoholic  solution  saturated  while  hot  to 
cool  in  the  focus,  rhombofdal  or  nearly  square  laminsa 
are  often  observed ;  but  they  quickly  lose  their  shape 
^y  aggregation  as  the  liquid  cools.  Moreover,  these 
appearances  are  seen  only  when  the  anthracene  is 
pure  and  slowly  deposited  from  dilute  solutions ;  if 
either  of  these  conditions  is  unfulfilled,  the  anthracene 
is  precipitated  in  whitish  grains,  which,  however, 
exhibit  a  lamellar  structure  under  the  microscope. 
The  appearance  of  sublimed  anttiracene  is  also  ve^y 
different  according  as  the  sublimation  takes  place 
quickly  or  slowly.  By  slow  sublimation  in  a  feeble 
current  of  gas,  it  is  deposited  in  very  thin  transparent 
crystalline  laminsB,  somewhat  like  those  of  naphtha- 
lene, but  smaller  and  less  regular.  By  rapid  sub- 
limation, on  the  other  hand,  it  passes  suddenly  to  the 
solid  state,  and  is  precipitated  as  a  powder  or  in  light 
flocks,  which  are  carried  forward  by  the  current  of 
gas,  and  sometimes  remain  suspended  in  the  air, 
irritating  the  eyes  and  throat  of  those  who  are  ex- 
posed to  them.  Anthracene,  indeed,  notwithstanding 
its  high  boiling-point,  has  a  disagreeable,  irritating 
odour,  and  it  evaporates  so  easily  that  the  ^ion  of 
a  few  grammes  in  a  capsule  is  a  matter  of  considerable 
difficulty. 

Anthracene  is  colourless  when  quite  pure ;  but  it 
obstinately  retains  traces  of  yellow  substances,  which 
impart  to  its  solutions  a  greenish  fluorescence,  like 
that  of  uranic  salts. 

Anthracene  boils  between  320°  and  330°,  and  melts 
at  about  213°;  but  its  precise  melting-point  is  diffi- 
cult to  determine.  Anthracene  is,  in  fact,  inter- 
mediate in  its  characters  between  the  waxes  and  tiie 
resins.  When  once  melted  it  does  not  solidify  till 
cooled  to  a  temperature  much  below  the  melting- 
point,  and  varying,  moreover,  according  as  the  body 
has  been  more  or  less  heated  above  that  point,  and 
according  to  the  rapidity  of  the  cooling.    A  ther- 
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mometer  immersed  in  melted  anthracence  does  not 
indicate  any  rise  of  temperature  at  the  moment  of 
solidification.  The  temperature  at  which  anthracene 
which  has  once  been  melted  melts  a  second  time, 
depends  also  on  the  conditions  just  mentioned; 
further,  on  the  temperature  to  which  the  solidified 
anthracene  has  been  cooled  below  its  melting-point ; 
and  finally,  on  the  time  which  has  elapsed  since  the 
previous  fusion. 

All  these  conditions  influence  the  arrangement  of 
the  particles  of  the  solid  anthracene,  which,  indeed, 
like  most  waxy  and  resinous  bodies,  appears  to  be 
susceptible  of  an  unlimited  number  of  states  of  un- 
stable equilibrium.  The  passage  from  each  of  these 
states  to  that  of  perfect  fusion  requires  the  expendi- 
ture of  a  certain  amount  of  work,, different  in  each 
case,  a  fact  formerly  expressed  by  saying  that  the 
latent  heat  of  fusion  was  variable.  Moreover,  anthra- 
cene does  not,  like  water,  pass  into  a  definite  state  as 
soon  as  it  is  melted,  but  only  when  the  liquid  is 
raised  to  a  considerably  higher  temperature. 

All  these  circumstances  render  it  difficult  to  flx 
the  normal  melting-point  'of  anthracene,  but  the 
number  213°  given  by  Anderson  may  be  regarded  as 
near  the  truth. 

The  characters  above  enumerated,  together  with 
4he  sparing  solubility  of  anthracene  in  alcohol  and 
most  other  solvents  at  ordinary  temperatures,  and 
the  appearance  and  mode  of  formation  of  its  picrate,* 
constitute  the  chief  properties  which  can  be  esta- 
blished for  this  hydrocarbon  without  causing  it  to 
undergo  a  definite  chemical  alteration. 

2.  Bodies  probably  hamoloyous  toith  Anthracene — 
Faranaphthalene,  Eetene,  etc. — When  crude  anthra- 
cene is  distilled,  the  boiling-point  does  not  remain 
constant,  but  quickly  rises  above  that  of  mercury. 
The  distillate,  which  passes  over  at  high  temperatures, 
consists  in  great  part  of  anthracene,  but  contains 
also  other  very  similar  hydrocarbons,  not  differing 
sensibly  from  it  in  composition,  which  solidify  in  the 
last  products. 

On  fractionating  the  distillate  by  tenths,  the  ninth 
volatile  portion  exhibited  nearly  the  same  appearance 
as  pure  anthracene,  in  the  solid  state,  in  alcoholic 
solution,  and  in  its  picric  compounds.  There  are, 
howevi^r,  marked  differences  in  its  modes  of  fusion, 
evaporation,  and  solution. 

(a)  Fasion, — The  crude  product  subjected  to  an 
increasing  temperature  yielded  a  semi-transparent 
liquid  at  i'6o°,  and  fused  completely  at  180**;  on 
cooling  it  began  to  exhibit  opacity  at  145°,  but  did 
not  solidify  completely  till  about  130°.  These  points 
are  much  lower  than  those  observed  with  pure 
anthracene ;  they  are  also  less  distinctly  marked — in 
fact,  the  mass,  when  subjected  to  increasing  heat,  melts 
gradually,  separating  into  heterogeneous  portions  by 
a  sort  of  ^liquation,  and  the  thermometer  may  be 
moved  about  freely  in  an  already  transparent  liquid, 
whilstanother  portion  remains  solid  and  crystalline,  and 
floats  on  the  liquid  without  alteration  of  appearance 
— at  least,  unless  the  temperature  is  further  raised. 
It  appears,  then,  that  these  hydrocarbons,  like  metals, 
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cannot  dissoWe  one  another  in  all  proportions.  The 
solidification  of  the  mass  likewise  takes  place  by 
successive  portions,  exhibiting  phenomena  the  con- 
verse of  the  above.  The  fusion  and  solidification  of 
the  mixture  of  hydrocarbons  under  consideration 
take  place  between  limits  4>f  temperature  separated 
by  50  or  60  degrees. 

The  mixed  nature  of  the  above-mentioned  portion 
of  crude  anthracene  may  be  still  further  demonstrated 
by  evaporation  and  solution. 

(fi)  Evaporation, — When  this  product  is  carefully 
evaporated,  without  ebullition — as,  for  example,  in  a 
small  capsule,  or  on  the  bulb  of  a  thermometer — ^the 
melting-point  of  the  more  fixed  portion  beconfes 
continually  lower  and  further  removed  from  that  of 
pure  anthracene.  In  fact,  the  less  volatile  hydro- 
carbons which  are  mixed  with  anthracene  are  more 
fusible  than  anthracene  itself. 

These  results  may  be  explained  by  refisrence  to  the 
formula  and  melting-point  formerly  assigned  to  para- 
naphthalene,  which,  according  to  Dumas,*  consists  of 
CisH»,  and  melts  at  180^  It  is  easy,  however,  by 
repeated  sublimation  and  solution  (which  is  Dumas' 
process)  to  bring  the  melting-poiut  of  anthracene 
several  degrees  higher  than  this,  namely,  to  210°; 
hence  it  is  probable  that  Dumas'  product  was  not  true 
anthracene.  Now,  methyl-anthracene,  Ci4Hio.CH£, 
the  nearest  homologne  of  anthracene,  has  exactly  the 
formula  assigned  to  paranaphthaleue,  and  should, 
moreover,  be  somewhat  less  volatile  than  pure 
anthracene,  so  that  it  may  be  expected  to  occur 
amongst  the  hydrocarbons  obtained  towards  the  end 
of  the  distillation  of  crude  anthracene,  which  hydro- 
carbons, as  already  abserved,  melt  at  temperatures 
below  the  fusion-point  of  pure  anthracene  and  near 
that  of  paranaphthaleue.  It  appears  probable,  there- 
fore, that  the  product  examined  by  Dumas  was  rich 
iu  homologies  of  anthracene,  especially  metbylanthra- 
cene.  The  vapour-density  observed  by  Dumas,  namely, 
6'74,t  is  in  accordance  with  this  supposition.  The 
centesimal  composition  of  the  several  homologues  of 
anthracence  does  not  differ  sufficiently  to  yield  very 
definite  results  by  analysis. 

The  supposition  that  methyl-anthracene  has  a 
lower  melting-point  than  anthracene  may  be  cor- 
roborated by  other  facts — for  example, by  the  melting- 
point  of  retene,  CisHis,  or  tetramethyl-anthracene, 
Ci4Hio.(CHft)4,  which  is  95^  Anthracene  and  retene, 
which  differ  by  4CHZ,  differ  in  melting-point  by  i  lo^ 
the  fourth  part  of  which,  corresponding  to  a  differ- 
ence of  CHx,  is  32''.  According  to  this,  the  melting- 
point  of  methyl-anthracene  should  be  190*^,  and 
Dumas'  paranaphthaleue  is  said  to  melt  at  180°. 

The  phenomena  observed  with  the  least  volatile 
portions  of  crude  anthracene  agree,  moreover,  with 
those  exhibited  by  a  mixture  of  pure  anthracene  and 
retene.  When  such  a  mixture  is  melted  and  left  to 
cool,  the  anthracene  separates  out  first.  The  melting- 
point  of  the  mixture  [in  what  proportions  P]  is  about 
140**;  it  then  falls  successively  to  130°,  115°,  and 
finally  to  xoo°,  which  is  nearly  that  of  pure  retene. 
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(y)  Solution. — On  dissolving  the  distillate  of  crude 
anthracene  in  boiling  alcohol,  and  filtering  at  the 
boiling  heat,  the  first  deposit  formed  in  the  filter 
itself  consists  of  beautiful,  light,  shining,  crystalline 
scales,  which  melt  at  190^  The  second  product* 
formed  in  the  precipitating  vessel  as  the  liquid  cools, 
consists  of  similar  scales,  melting  at  187^  and  solidi- 
fying at  180°;  it  resembles  anthracene  in  appearance, 
and  forms  a  picrate  crystallising  in  red  needles.  The 
third  deposit  obtained  by  concentrating  the  mother- 
liquor,  melts  at  145°  and  solidifies  at  140°,  and  like- 
wise yields  a  red  pricrate.  The  last  product,  obtained 
by  evaporating  the  mother-liquor  to  dryness,  has  a 
pasty  consistence,  being,  in  fact,  a  mixture  of  a  heavy 
oil  with  a  crystalline  hydrocarbon ;  when  boiled  w^ith 
an  alcoholic  solution  of  picric  acid  saturated  in  the 
cold,  it  deposits  three  kinds  of  crystals,  namely,  red 
needles,  orange  needles,  and  tufts  resembling  picrate 
of  chrysene. 

It  appears  from  these  observations  that  the  several 
hydrocarbons  in  the  mixture  become  more  fusible  as 
they  are  more  soluble  in  alcohol,  as  if  the  portions 
of  increasing  solubility  consisted  of  successive  homo- 
logues of  anthracene.  The  aspect  of  these  successive 
portions  is  more  and  more  crystalline,  approaching  in 
that  respect  to  retene.  Moreover,  the  last  product 
yields  an  orange- coloured  picrate,  the  colour  of 
which  is  similar  to  that  of  picrate  of  retene.  Never- 
theless, Berthelot  has  not  hitherto  succeeded  in 
actually  extracting  retene  from  crude  anthracene, 
probably  because  it  exists  in  too  small  quantity  to  be 
isolated,  not  being  stable  at  a  red  heat.  Moreover, 
the  examination  of  these  last  products  shows  that  the 
melting-point  rises 'and  the  solubility  diminishes  as 
the  composition  of  the  residue  approximates  to  that 
of  a  mixture  of  chrysene  and  benzerythrene. 

The  above  conclusions  are  corroborated  by  the  fact 
that  retene  is  more  soluble  in  alcohol  than  anthra- 
cene. When  a  mixture  of  four  parts  anthracene 
and  one  part  retene,  melting  at  1 70°,  was  dissolved 
in  alcohol,  the  anthracene  was  concentrated  in  the  ^ 
crystals  first  deposited ;  the  portion  remaining  in  so- ' 
lution  melted  at  about  130^;  and  by  a  series  of  solu- 
tions and  crystallisations  the  less  soluble  anthracene 
was  separated  out,  and  the  retene  was  again  obtained, 
with  its  fine  crystalline  character  and  proper  melting- 
point. 

It  appears,  then,  that  the  solubility  in  alcohol,  the 
fusibility,  and  the  crystallising  tendency  of  the  homo- 
logues of  anthracene  as  high  as  retene,  go  on  increas- 
ing with  the  number  of  carbon-atoms  contained  in 
them,  a  relation  exactly  contrary  to  that  which  is 
observed  in  the  series  of  fatty  acids  C«Hx«0&.  This 
anomaly  may  doubtless  be  attributed  to  the  rapid 
increase  in  the  centesimal  proportion  of  hydrogen  in 
the  first  homologues  of  anthracene,  that  body,  in  fact, 
containing  only  5*6  per  cent,  of  hydrogen,  whereas 
methyl-anthracene  contains  6*3  and  tetrametbyl- 
anthracene  (retene)  contains  7*7  per  cent.  The 
homologues  of  anthracene  may,  in  fact,  be  regarded 
as  compounds  of  that  hydrocarbon  with  hydrocarbons 
of  the  foimula  C.Hz,  analogous  to  paraffin :  hence, 
as  their  molecular  weight  increases,  they  depart  more 
and  more  firom  the  reanous  character  of  anthracene, 
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and  approximate  in  fusibility,  solability,  and  other 
physi^  characters,  to  paraffin. 

3.  Hydrocarbon  volatile  towardi  260°  oomitained  in 
crude  Anthracene. — ^This  hydrocarbon  was  isolated 
by  first  collecting  apart  the  portion  which  distilled 
below  320^,  then  redistilling,  collecting  that  which 
passed  over  below  300°,  and  so  on.  After  six  fhic- 
tional  distillations,  a  product  was  obtained  volatile  at 
about  260%  but  still  not  quite  homogeneous,  as  it  be- 
gan to  melt  at  about  60°,  but  was  not  completely 
melted  till  heated  to  85^ 

The  same  hydrocarbon  was  obtained  by  distilling 
crude  naphthalene,  being  concentrated  in  the  last  por- 
tions, which  volatilised  above  220^  The  quantity  of  it 
present  in  coal-tar  is  but  small  as  compared  with  the 
naphthalene  and  anthracene. 

This  hydrocarbon  is  much  more  crystalline  than 
anthracene,  and  dissolves  more  easily  in  various  sol- 
vents. The  solution  in  hot  alcohol  deposits,  on  cool- 
ing, large  polygonal  laminss,  with  curved  and  irregular 
aides.  It  is  further  distinguished  from  anthracene 
and  from  naphthalene  by  the  character  of  its  picrate 
(p.  258).  It  is  probably  isomeric  with  phenyl,  and 
identical  with  a  lamellar  hydrocarbon  formed  by  the 
action  of  ethylene  on  benzene,  and  having  the  com- 

rition  of  naphthalene  with  2  at.  hydrogen  replaced 
^  ethylene — 

CioH6(CzH4)  =  CixHio. 

4.  Chrifsene  and  Benzerythrene  in  crude  Anthracene. 
— ^These  hydrocarbons  are  found  in  the  last  product 
formed  by  the  distillation  of  crude  anthracene,  and 
in  the  residue  left  in  the  retort ;  in  larger  quantity 
also  in  the  last  products  of  the  distillation  of  pitch. 
They  are  distinguished  by  the  characters  of  their 
picrates  (p.  258). 

On  a  new  Chus  of  Organic  Adde.    By  P.  Gbiess.* 

Perbromide  of  diazobenzoic  acid  is  decomposed  by 
solution  of  ammonia  in  the  following  manner : 

C7H4NzOi,  HBr,  Br»  -f  4NHJ  =  C7H5NJO2 

New  componnd. 
-f  aNHjHBr. 

The  new  compound  crystallises  in  white  thin 
leaflets,  and  is  soluble  in  alcohol,  ether,  and  hot 
water  (with  difficulty),  but  not  in  cold  water.  It 
fuses  at  160°,  decomposes  with  a  weak  explosion 
when  heated  on  platinum  foil,  and  behaves  as  a  well 
characterised  acid.  The  silver  salt  probably  has  the 
formula — 

C7H4AgN30t. 

The  constitution  of  the  acid  is  best  shown  by  the 
expression — 

which  represents  diazohenximide. 

The  per  bromides  of  diazodiacylic  and  diazosalylic 
acid  (the  latter  being  an  anthranilic  derivative)  yield 
compounds  which  are  isomeric  with  the  preceding, 

^■^  -' '     ■  ......  I    ■  ■■  ■ 
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and  very  much  resemble  it  in  properties.  IMazo" 
diacylimide  melts  at  185°.  Diazosalylimide  is  rather 
soluble  in  hot  water,  fi'om  which  it  crystallises  in 
long  needles,  which  sublime  at  100*,  and  fuse  at 

145°. 

Diazonisic  and  dtazohippuric  acid,  if  converted  into 
perbromides  and  treated  with  ammonia,  yield  also  the 
corresponding  imides. 


Eesearchet  on  the  ChenUeal  Compoeition  of  the  Qaeee 
emitted  by  the  Volcano  of  SantoHn,  from  the  Sth 
of  March  to  the  26th  of  May,  1866.*  By  M. 
FouQul 

The  eruption  of  Santorin  in  1866  was  especially 
remarkable  for  the  abundance  and  the  nature  of  the 
gases  which  accompanied  the  emission  of  lava.  The 
isolation  of  the  eruptive  centre  in  the  midst  of  the 
sea  prevented  the  access  of  air  to  the  interior  of  the 
volcano,  and  thus  enabled  the  combustible  •  gases, 
which  are  usually  burnt  and  destroyed  by  the  oxygen 
with  which  they  become  mixed'at  high  temperatures, 
to  reach  the  surface  without  much  alteration,  their 
complete  combustion  taking  place  only  where  they 
Issued  into  the  air  at  certain  highly  heated  points. 
Hence  arose  the  jets  of  flame,  which,  for  more  than 
two  months,  continued  to  bum  at  the  surface  of 
small  craters  in  the  new  formation,  and  the  issues  of 
gas  bubbling  through  the  sea- water  and  taking  fire 
on  coming  in  contact  with  the  blocks  of  red-hot  lava. 
80  large  a  quantity  of  combustible  g^ases  had  never 
before  been  observed  in  a  volcanic  eruption ;  indeed, 
with  the  exception  of  the  bluish  lights  arising  from 
the  combustion  of  sulphur  and  hydric  sulphide,  no 
true  flame  had  ever  been  proved  to  issue  from  a 
volcano. 

The  exceptional  circumstances  of  the  Santorin 
eruption  have  rendered  it  possible  to  collect  the 
combuitible  gases  in  their  unaltered  state,  as 
they  issued  from  the  depths  of  the  ground  at  points 
where  the  temperature  was  not  high  enough  to 
set  fire  to  them  on  coming  in  contact  with  the 
air. 

The  g^reater  portion  of  these  gases  was  collected 
at  the  surface  of  the  water,  either  round  newly  formed 
islands,  or  at  the  bottom  of  fissures  with  which  the 
ground  at  Nea-Eamm^ni  was  penetrated,  in  the 
space  between  the  two  principal  centres  of  action, 
Georges  and  Aphroessa ;  some  of  the  gases,  however, 
were  collected  when  they  issued  into  the  open  air  on 
the  sides  of  the  Georges  cone,  or  at  points  near  the 
ancient  formation  of  N^-Kammeni;  these  were 
always  mixed  with  a  considerable  proportion  of  at« 
mospheris  air. 

Some  of  the  gases  were  collected  during  the  month 
of  March,  while  the  flames  showed. themselves  abun- 
dantly throughout  the  field  of  eruption;  the  rest 
two  months  later,  when  the  fiames  had  nearly  dis- 
appeared. 

The  following  table  exhibits  the  results  of  the 
analysis  of  these  gases :  f^  ^^^^r 
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Oasei  collected  at  the  turf  ace  of  the  toater  March  1 7, 
1866. 


fiulphydric 
acid  . 

Carbonic   di- 
oxide 

Hydrogen 

Marsh  gas 

Oxygen 

Nitrogen 


Oaees  collected  at  the  sutfaee  of  the  sea. 


Salphydric  acid 
Carbonic  dioxide 
Hydrogen* . 
Marsh  gas  . 
Oxygen 
Nitrogen     . 


No.  5. 


^-^' 


traces 
0*07 

I'62 

071 
7604 


lOO'OO         lOO'OO 


No.  6. 


ifi!! 


traces 

149 

0*00 

0*42 

18-45 

79-64 


No.  7. 

IS  - 
U  I 

^"3     ^  . 
II     II 


traces 
78-44 

O'OO 

0*64 

3'37 

17-55 


lOO'OO 


*  The  marsh  gai  predominates  greatly  in  this  mixture,  which 
contains  but  traces  of  hy drogei? . 


No.  8. 
15th  March.  1866.— 
In  the  most  north- 
em  fissure  of  N6a- 
Kammdni.  Water 
highly  sulpliuret 
ted.  Temperature 
=  69°. 


Sulphydric  acid 
Carbonic  dioxide 
Hydrogen  . 
Marsh  gas  . 
Oxygen 
Nitrogen    . 


No.  9. 
%S  March,  1866.-^ 
In  the  open  air,  oa 
the  western  flank 
of  6«)rges,  at  a 
point  covered  with 
a  tliick  deposit  of 
sulphur.  Tempera* 
ture  =  160°. 


traces 
50*41 

l6-I2 

a-95 

0'20 
30*33 

lOO'OO 


traces 

1*64 

17-28* 

0-49* 
14*12 
6647 


Gases  collected  at  the  surface  of  the  water. 


Snlphydric 

acid  . 
Carbonic   di 

oxide 
Oxygen 
Nitrogen 


No.  10. 


traces 

9078 
0-88 
8-34 


lOO'OO 


No.  11. 

S     " 

HI 

e  ?  " 


traces 

95*37 
0-49 
414 


No.  I*. 

I     I 


traces 
8676 

2*01 
11-23 


lOO'OO 


No.  13. 


.So 

si 

•a* 

u 
if 


traces 

84-85 

a-3i 

12-84 


Oas  collected.  May  1 2,  at  the  foot  of  the  Georges  cone, 
on  the  hase  of  the  Nia^KammSni  cone. 


No.  14- 
Smali  sulphurous  fu- 
marole   surrounded 
by  crystals  of  octo- 
hedral   sulphur    at 
the   level    of    the 
orifices;  /  =  870. 

No.  IS- 
Small  sulphurous  fu- 

by  a  deposit  of  sul- 
phur, partly  melted, 
partly   crystaUised; 
t  =  111°. 

Sulphydric  acidf 
Carbonic  dioxide 

0.42 
5-88 

0*90 
1224 

Oxygen       . 
Nitrogen    . 

18-99 
74-7  i 

l6'4l 
70-45 

too*oo 

100*00 

-t  In  the  Nos.  9,  14,  and  I5>  the  sulphydric  acid  determins- 
tion  was  made  on  the  spot,  so  that  it  is  not  so  accunte  as  that 
of  the  other  gases  in  tlie  same  mixtures. 
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The  last  bix  gases  exhibited  only  traces  of  hydrogen 
or  carboretted  hydrogen. 

The  gases  Nos.  9,  14,  and  15  were  accompanied  at 
the  moment  of  emission  by  a  considerable, quantity  of 
aqueous  vapour.  This  water,  when  condensed,  was 
strongly  acid,  and  after  addition  of  nitric  acid  gave 
a  copious  precipitate  with  nitrate  of  silver,  less 
abundant  with  chloride  of  barium.  Before  the  ad- 
dition of  nitric  acid,  it  blackened  paper  moistened 
with  acetate  of  lead.  Four  cubic  centimetres  of  water 
condensed  at  the  place  of  emission  of  the  gas  No.  9 
yielded,'afler  addition  of  nitric  acid,  9  milligrammes  of 
chlorhydric  and  2  milligrammes  of  sulphuric  acid.  The 
same  quantity  of  water  condensed  at  the  place  of 
emission  of  the  gas  No.  14,  yielded,  in  like  manner,  3 
milligrammes  of  chlorhydric  and  1  milligramme  of  sul- 
phuric acid. 

Conclusions : — i .  The  preceding  results  show  clearly 
the  important  part  played  by  hydrogen  in  the  erup- 
tion  of  Santorin,  inasmuch  as  the  gaseous  mixtures 
emanating  from  points  nearest  to  the  centres  of 
eruption  contained  about  30  per  cent  of  this  gas. 

1.  The  proportions  of  hydrogen  and  marsh  gafl 
simultaneously  evolved  at  different  parts  of  the  field 
of  eruption  corroborate  the  inference  drawn  by  the 
author  a  year  ago,  from  the  examination  of  the  gases 
evolved  from  the  secondary  vents  of  Vesuvius  and 
Etna,  viz.  that  the  predominance  of  hydrogen  indi- 
cates a  degree  of  volcanic  activity  lugher  than 
when  carburetted  hydrogen  predominates.  In  fact, 
in  the  central  parts  of  the  eruption,  at  the  bottom  of 
the  fissures  comprised  between  the  two  principal  vol- 
canic centres,  the  proportion  of  hydrogen  rose  on  the 
17th  of  March  to  29*43  per  cent.  Nearer  one  of  the 
centres  (Aphroessa),  and  on  the  same  line,  there  waa 
evolved  on  the  same  day  a  gas  containing  30*09  per 
cent,  hydrogen. 

On  leaving  the  principal  fissure  of  the  eruption 
the  proportion  of  hydrogen  continually  diminishes  as 
the  distance  increases,  at  the  same  time  that  the  pro* 
portions  of  marsh  gas  and  carbonic  dioxide  increase ; 
and  in  the  gas  collected  in  the  neighbourhood  of 
E^a  and  of  Palaea-Kamm^ni  the  hydrogen  is  alto- 
gether  wanting,  while  marsh  gas  and  carbonic  di- 
oxide are  present  in  considerable  quantity. 

Lastly,  as  the  violence  of  the  eruption  diminished 
with  time,  changes  of  the  same  order  were  observed 
in  the  nature  of  the  gases  exhaled  at  any  particular 
point.  Thus,  in  the  most  northern  fissure  of  N^a- 
Kamm^ni,  on  the  17th  of  March,  the  temperature  of 
the  water  was  78^  and  the  gas  contained  39*43  per 
cent,  hydrogen  and  085  marsh  gas ;  whereas,  on  the 
a5th  of  March,  when  the  temperature  of  the  water 
was  reduced  to  69°,  the  evolved  gas  contained  16*11 
hydrogen  and  2*95  marsh  gas;  and  on  the  4th  of 
May,  in  a  fissure  apparently  the  same  as  the  pre- 
ceding, but  modified  hj  the  movements  of  the  groimd, 
the  temperature  was  65°,  and  the  gaaeous  mixture  no 
longer  contained  any  combustible  gases,  but  a  large 
proportion  of  carbonic  dioxide. 

The  observations  made  on  the  gases  evolved  at  the 
bottom  of  the  fissures  of  N^a-Kamm^ni,  in  the  central 
part  of  the  eruption,  are  the  more  valuable,  as  these 
gases  were  exhaled  through  a  small  mass  of  water. 


having  only  an  indirect  communication  with  the  sea, 
so  that  the  composition  and  temperature  of  the  &M 
could  not  be  much  altered  by  its  passage  through  th« 

3.  Notwithstanding  the  imperfection  of  the  procew 
for  estimating  sulphydric  acid,  the  analyses  9,  14,  and 
15  show  that  the  proportion  of  this  gas  diminishes  af 
the  temperature  becomes  lower.  ,  ,    ,  .  * 

4.  Although  the  emanations  of  sulphydric  and 
sulphurous  acids  were  very  abundant  throughout  the 
whole  course  of  the  eruption,  the  results  above  cited 
show  that  the  chlorhydric  acid  was  always  in  excess 
with  regard  to  the  acids  of  sulphur. 


In  a  letter  to  M.  Ch.  Siunte-Claire  Deville,  dated 
March  c,  1867,*  M.  Fouqu^  stated  that  the  eruption 
of  Santorin  still  continued  with  unabated  violence, 
the  lava  running  incessantiy  into  the  sea  in  fivo 
different  directions.  Flame  waa  still  emitted  from 
the  summit  of  Georges,  but  not  elsewhere. 

On  the  Action  of  Pottutio  Permanganate  on  S^drio 
Peroxide.    By  L.  SwiOKTKOWBKi.t 
If  a  freshly  prepared  aqueous  solation  of  chemically 
pure  potassic  permanganate  be  mixed  with  one  ot 
hvdric  peroxide,  which  contains  no  acid,  a  brisk 
evolution  of  oxygen  takes  place,  and  the  liquid  as- 
sumes a  deep  coffee-brown  colour.    No  precipitation 
ensues,  even  after  long  standing.    Yet  the  solution 
(which  has  now  become  alkaUne)  is  very  ™»table  in 
its  nature ;  on  addition  of  any  mineral  acid,  of  potas- 
sic  hydrate,  argentic  nitrate,  and  many  other  salts, 
and  even  of  alcohol  or  ether,  or  by  evaporation  m 
vacuo  or  at  loo^  a  geUtinous  precipitate  w  thrown 
down.    By  conducting  the  experiment  under  varied 
condition^  it  appears  that  the  precipitate  is  a  mix- 
ture  of  quantities  which  are  not  constant  of  man- 
gTic    o5de  and  peroxide,    and  that  the  relative 
imounte  of  these,  when  acidulated  solutions  of  hydnc 
peroxide  are  employed,  depend  on  the  concen^tion 
ind  acidity  of  such  solutions.     When  the  hydnc 
peroxide  is  free  from  acid,  the  proportion  between 
the  products  of  decomposition  of  the  permanganate 
depends  both  on  the  quantity  of  hydric  peroxide 
added  and  on  the  treatment  (evaporation,  etc)  to 
which  the  brown  solution  is  submitted.  , 

It  seems  probable  that  when  hydnc  peroxide  is 
added  to  a  solution  of  potassic  pemanganate  the 
latter  is  first  transformed  into  potassic  di-manganate, 
and  that  further  decomposition  only  ensues  when  tne 
whole  of  the  pennang*nic  is  changed  into  man^ic 
acid.  In  fact,  if  hydric  peroxide  be  graduaUy  added 
to  the  permanganate  until,  on  acidulating  a  sample 
of  the  mixture,  the  liquid  above  the  precipitate  is 
colourless,  a  solution  is  obtained  which  gives  pre- 
cipitates with  several  reagento,  one  of  which  is 
argentic  nitrate ;  and  an  analysis  of  this  prec»PJ*«;to 
shows  that  it  not  improbably  consists,  for  the  most 
part,  of  argentic  di-manganate. 
The  next  stage  in  the  reduction  consists  in  the  con- 

•  Comptei  renda^  Iriv,  666  (»5  Mars.r^867K  ■^'^ 
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▼enion  of  potaMic  di-man^anate  into  potassic  hydrate, 
and  the  solable  modifications  of  manganic  oxide  and 
peroxide. 

On  the  Steu^rt  Method  of  Potash  Determination, 
By  T.  Beckxb  • 

The  above  is  a  modification  of  the  method  of 
Bdllner  and  Mohr,  and  is  due  to  Dr.  A.  Frank ;  it 
has  been  employed  for  several  years  in  the  Stassfurt 
and  other  works  to  determine  the  value  of  com- 
mercial  chloride  of  potassium.  3*76  grm.  of  the  sample, 
which  always  contains  sodic  chloride  as  an  impurity, 
are  dissolved  with  the  aid  of  heat  in  50 — 60  c.c.  of  a 
saturated  solution  of  cream  of  tartar.    For  every  10 

Ser  cent,  of  the  estimated  amount  in  the  sample 
issolve  I  grm.  of  finely  powdered  bitartrate  of  soda  in 
another  50 — 60  c.c.  of  the  solution  of  tartar,  and 
mix  the  two  liquids.  The  entire  solution  is  then  to 
be  cooled  in  a  flsisk  to  the  temperature  of  tlie  satu- 
rated solution  of  tartar;  the  flask  must  be  well 
shaken,  and  the  precipitate  allowed  to  subside.  The 
mother-liquid  is  4f;^A.  off  through  a  tube  which 
contains  a  plug  of  cotton  wool,  and  the  precipitate  is 
washed  thrice  with  about  10  c.c.  of  the  solution  of 
tartar,  the  washings  being  removed  through  the 
same  tube  as  the  mother-liquid.  Finally,  the  pre- 
cipitate is  dissolved  in  water,  and  normal  soda  solu- 
tion added ;  the  number  of  c.c.  employed,  multiplied 
by  two,  gives  the  percentage  of  chloride  required. 
This  method  is  said  to  yield  accurate  results  and  to 
be  so  expeditious  as  to  enable  the  operator  to  make 
from  ten  to  fifteen  determinations  in  a  day. 


VAKIA, 

In  the  correspondence  of  the  'Chemical  News'  of  kit  week  a 
writer  who  signs  himself  D.  F.,  referring  to  a  passage  in  the  report 
of  our  special  correspondent  at  the  Paris  Exhibition,  states  that  the 
inhtUiitants  of  the  rainless  region  of  the  Pacific  coast  of  Sooth 
America  have  for  many  yean  derived  Uieir  supply  of  potable  water 
fVom  the  sea-water  of  the  Pacific*  distilled  in  greater  part  by  coal 
imported  from  Entcland.  It  is  singular  that  this  comment  upon 
Mr.  Qnin's  report  contains  no  reference  to  the  journal  in  which  it 
appeared.  One  would  almost  suspect  that  the  letter  of  D.  F.  was 
intended  for  our  columns,  and  that  it  owes  its  appearance  in  the 
'Qiemical  News*  to  a  pure  mistake. 

Mr.  Thomas  Hanrey  has  retired  from  the  firm  of  "  Harvey, 
Beynolds,  and  Co.,"  opticians,  photographic  chemists,  and  dealers 
in  scientific  apiwratus.  at  10,  Bri^ate,  Leeds,  as  well  as  from  that 
of  "Harvey  and  Beynolds,"  pharanaceuiical  chemists,  at  13,  Brig- 
gate.  BotA  businesses  will  be  carried  on  as  heretofore  by  the 
remaining  partner,  Mr.  Ridiard  Beynolds. 

The  office  of  Curator  of  the  Museums  of  the  Pharmaceutical 
Society  of  Great  Britain  is  vacant,  and  the  Council  of  the  Society 
are  preiwred  to  receive  applications  from  gentlemen  desirous  of 
filling  It.  A  practical  knowledge  of  chemistry,  materia  medica, 
and  botany,  is  indispensable.  Salary,  £100  per  annum.  Applica- 
tions, with  testimonials,  must  be  sent  in  on  or  before  August  ift. 
Full  particulars  of  the  duties  may  be  obtained  firom  the  Secretary, 
Mr.  Bremridge,  17,  Bloomsbury  Square. 

A  general  meeting  of  the  Aeronautical  Society  of  Great  Britain 
was  held  on  Monday  last,  at  the  Society  of  Arts. 

The  Committee  of  University  College  Hospital  require  a 
Secretary,  one  of  whose  princifwl  duties  will  oe  to  endeavour 
to  improve  the  financial  resources  of  the  hospital. 

The  business  of  scientific  bookselling,  publishing,  and  importing, 
carried  on  with  so  much  success  by  the  late  Mr.  Hippolyte 
Balliire,  of  119,  Begent  Street,  London,  is  for  sale. 


t  « Ding.  Folytech.  Tonni.,'  clxzxiii,  40. 


Mr.  J.  C.  Stevens  will  sell  by  auction,  on  Thursday  and  Friday 
next  (July  25  and  26)  an  optician's  stock  of  tdeaoopei»  micro- 
scopes, etc. 

An  'Introduction  to  Pharmaceutical  Chemistry,*  by  Dr.  Attfidd. 
Professor  of  Practical  Chemistry  to  the  Pharmaceutical  Society  of 
Great  Britain,  is  in  the  press. 

An  important  volume,  entitled,  *  Comparisons  of  the  Btaadanb 
of  Length  of  England,  France,  Belgium,  Prussia,  Bussia,  India, 
Australia,  made  at  the  Ordnance  Survey  Office,  Southampton,*  has 
beenproduced  by  Cant  A.  B  Clarke,  under  the  direction  of  OoL 
Sir  Henry  James.    The  publishers  are  Eyre  and  Spottisvoode. 

By  advertisement  in  the  dail^f  journals,  "  a  gentleman  who  has 
lately  recovered  from  a  serious  ilmess"  has  declared  his  readiness 
to  pay  the  munificent  reward  of  £2000  to  any  person  who,  between 
the  present  time  and  the  ist  of  July,  1868,  Jiall  discover  a  mode  of 
permanenlly  and  completely  extinguishing  pain  in  all,  or  neaiiy 
all  cases ;  the  said  means  being  "  effectual,  harmless,  chea|»,  and 
easy  to  apply."  Should  no  sndi  diSfCovery  be  made,  £1000  viU  be 
given  as  awards  to  such  persons  as  shall  have  made  "  diaeoveiiea 
of  minor  importance,  but  yet  of  great"  service  in  the  relief  of  paia." 

Dr.  E.  Symcs  Thompson  has  been  elected  Professor  of  Medidne 
in  the  Gresham  College.  According  to  the  '  Lancet,'  the  new  pro- 
fessor intends  to  make  his  lectures  on  phvsic,  which  wiU  ocKamoDee 
in  Michaelmas  term,  of  some  use,  b;^  dealing  with  quotticMis  at 
sanitary  science  and  hvgiene  in  a  semi -popular  style. 

The  •  Lancet*  states  that  Dr.  Miller,  F.B.S.,  is  to  be  put  fonrard 
tenUtively  as  the  selected  candidate  of  the  Liberal  Conaerrative 
party  of  the  University  of  London. 

From  the  same  journal  we  learn  that  the  University  of  Lasidaa 
will  in  all  probability  take  up  its  temporary  abode  at  17,  Savfle 
Bow,  until  its  new  building  is  completed.  Building  operaiioBS 
will  be  recommenced  at  once,  and  it  is  believed  that  it  will  be 
possible  to  hold  the  examinations  next  summer  in  the  new  stme- 
ture,  though  the  "offices"  of  the  University  will  probably  not  be 
completed  till  a  much  later  date. 

The  Council  of  the  Institution  of  Civil  Engineers  have  awarded 
the  following  premiums  foLjwpers  read  at  the  meetings  during  the 
past  session :— A  Telford  Medal  and  a  Telford  Premium,  in  bodki^ 
to  J.  T.  Chance,  M.A..  for  his  paper  "On  Optical  Appaiatna  used 
in  Lighthouses,"  and  to  £.  Byrne,  for  his  paper,  "Experiments  00 
the  Removal  of  Organic  and  Inoi^anic  Substances  in  Water,*— A 
Telford  Medal  to  G.  B.  Airy,  Astronomer  Boyal,  for  his  paper  *'  On 
the  Use  of  the  Suspension  Bridge  with  Stiffened  Boadway  fv 
Bailway  and  other  Bridges  of  Great  Span,"— A  Watt  Medal  to 
Col.  Sir  W.  T.  Denison,  B.E:,  for  his  paper  "  On  the  Suez  CanaU" 
—  Watt  Medal  and  a  Telford  Premium,  in  books,  to  J.  Bourne,  for 
his  paper  "On  Ships  of  War,"— A  Telford  Premium,  in  bookst  to 
Capt.  H.  W.  Tvler,  for  his  paper  "On  the  Working  of  Steep 
Gradieuts  and  dharp  Curves  on  Bailways,*'— to  W.  H.  Preece,  for 
his  paper  "  On  the  Best  Means  of  Communicating  between  tbe 
Passengers,  Guards,  and  Drivers  of  Trains  in  Motion,"  and  to 
W.  A.  Brooks,  for  his  paper  "  On  the  Biver  Tyne,"— The  Manby 
Premium,  in  books,  to  C.  D.^Fox.  for  his  paper  **0a  Light  Bail- 

renovuig 


rays  in  Norway,  India,  and  Queensland." 
Mr.  Byrne's  investigation  on  tlie  action  of  charcoal  in 


the  organic  and  inorganic  matters  from  spring  and  river  water, 
referred  to  in  the  last  paraoraph,  was  conduct^  i 
of  the  Museum  of  Insh  Industry. 


h,  was  conduct^  iu  the  laboratoiy 
istry.    The  results  arrived  at  were 
detailed  in  this  journal  of  June  i . 


PtiJklieaiunu  E^eeived.^*  kiaamn  de  I'Acad^ie  Boyale  de 


Circular.*    '  Beports  of  Boyal  Institution.' 
Communiealiotu  Becn9td.—K.  D.  Silva;  W.  S.  Jevoni;  A.  Op. 

Eenheim;  G.  C.  Foster;  J.  E.  Howard;  B.  Galloway;  £.  M. 
dingier;  A.  W.  Hofmann;  H.  McLeod;  R.  H.  Smith;  W.  M. 
Watta;  J.  A.  Wanklyn;  M.  Foster;  C.  W.  Quin;  C.  B.  C.  Tirk- 
bome;  £.  T.  Chapman;  A.  MatUiiessen ;  H.  Watts;  F.  S.  Baiff; 
C.  Hockin;  J.  A.  Dana. 

£s  wird  una  ein  Yergnugea  sein  mit  den  loblichen  Bedactieiien 
der  deutschen  nnd  anderen  continentalen  Joumale  und  Zeit- 
schriften  iiber  Chemie  und  Physik,  denen  die  ersten  Noe.  des 
*'  Laboratory"  tu  Hiiuden  kommen  mochten,  ausiutauscheai. 

Nous  serous  henreuz  de  faire  P^chan^  avec  Messieurs  les 
B6dacteurs  des  Joumaux  adentifiques  (Chimie  et  Physique)  qui 
recevront  les  premiers  num6cos  du  "  Laboratory." 

Editorial  communications  should  be  addreued  to  **  The  Editor," 
4,  Norman  Terrace,  StockweU,  S.;  and  all  letters  relating  to 
bunnesi  to  the  Publisher,  Janet  Eirth^  4tA,  Cannon  Street,  EX. 
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PURE    WATER 


FILTER  FOR  THE  DRAWING  ROOM. 

FILTER  FOR  THE  DINING  ROOM. 

FILTER  FOR  THE  LIBRARY. 

FILTER  FOR  THE  HALL. 

FILTER    FOR    THE    BEDROOM. 

FILTER  FOR  THE  KITCHEN. 


nivstiated  and  Priced  Lists  on  aitj^SbMon  to  fhe 
SILICATED   CABBON  FILTEB  COMPANY, 

Works — Church  Road,  Batlertea,  London,  8.W. 


MAY    &    BAKER, 

MANUrACTURINa    CHEMISTS, 

BATTERSEA,   LONDON. 

FBIZE  MEDALS,   LONBON   AND   PABIS. 

MANUFACTURERS  OF  CHEMICALS  OF  THE  PUREST  QUALITY, 


Farticolar  atteniion  is  drawn  to  the  following  Preparation! : 


Add,  Acetic  Qluial,  Solid 
„    Kenxnc 

::  gauio 

„    Nunc 
„   Pyrogftlllo 
/Btber,  Acetic 
„      Chloric 
.,     Sulph,  Rect.  750 
„      Washed 
»      Methyl. 
;;         ;;      SulMeth.,  washed 
Ammonia,  Liquid  -880 
Antimony.  Oxyaulphurct 
Biiranth.  White  (Tmmt.) 
„      Carbonate 


Calomdl 

Camphor  (Befixied} 
Cheltenham  Salt 
Collodion 

„       lodited 
Ck>rroeiTe  Sublimate 
Kssence  of  Apple 

„  Apricot 
Cherry 
Cognac 

„         CniTanU 

Gin 
„         Grape 
„         Peach 
»        Pear 


Euence  of  Pineapple 
„         Ripston  Pippin 
„         Baspberry 
„         Strawberry 

HarUhom,  Volatile  &>1. 

Lime,  Chlorinat.  Solnt. 

Uagneaia,  Calcined  Pond. 
„        Carbonate  Pond. 
„         Bicarb.  Solution 

Heronry,  Ammoniated 
„         Bichloride 
»        Chloxide 

„  White  Chalk 

„        Oxide,  Bed 

„         Subsulphate 


Mercurial  Ointment 

..        Pill 
Oil  of  iBther 
Poiaaaium,  Cyanide 
Predpitate,  Bed  ft  White 
Soda,  Chlorinat.  Solut 
Spirit.  Ammonia  Aromatic 
Nitre  -850 
Siuphur,  Precipitated 
Tripoli 
Vermiliou 
Zinc,  Acetate 

„    Chloride  Solntion 

„    Oxide 

„    Sulphate,  Pue 


The  ahove  and  all  other  ChemieaU  tupplied  at  the  lowest  current  rates,  and  of  the  greatest  purUjf. 


n>.^,;+;-,„^ 


r. 


MAT  &  BAKEB,  Battersea,  London,  S.W. 
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SmCATEB    CABBON   MAIN    SERVICE   FILTEB. 


This  Filter  shown  in  section,  consists  of  a  metal  case  in  two  parts,  A  and  B,  fastened  by  nats  and  screws 
I,  I.  The  water  enters  by  the  pipe  F,  passing  first  through  the  coarser  filtering  medium  A,  then  through 
the  finer  6,  and  fiowing  off  pure  through  the  pipe  C.  The  coarser  impurities  are  thus  arrested  by  A,  and 
do  not  interfere  with  the  action  of  B;  they  also  accumulate  in  the  cavity  E,  and  maybe  removed  when 
requisite,  by  allowing  the  water  to  pass  into  the  filter  through  M.  This  is  done  in  a  few  seconds  by 
opening  the  tap  M  and  closing  F,  at  the  same  time  shutting  the  exit  pipe  C,  and  unscrewing  the  nut  D. 
The  water  entering  the  upper  cavity  at  E,  will  thus  be  forced  downwards  carrying  ofi*  all  impurities  which 
have  been  arrested  by  the  filtering  medium  A.  These  filters  are  used  by  the  General  Post  Office,  the 
London  Hospital,  the  County  Prison,  Swansea,  and  many  Noblemen's,  Gentlemen's,  and  other  large 
Establishments. 

PrtMf,  in  Tiiuud  Coppn  CtueSt  £6  6f.,  £8  8^,  £tx  iif .,  £18  iSs. 


TESTIMONIAL. 

*'  General  Post  Office,  Medical  Department ;  xjrd  October,  i860. 
*'Thii  it  to  certify  that,  having  inspected  and  examined  the  filtering  apparatus  erected  by  the  SUietUed  Carbon  Filter  Company  at  the 
Money  Order  Office,  where  it  supplies  filtered  water  for  about  130  officers,  I  am  perfectly  satisfied  with  its  action.    The  water  is  filtered 
with  considerable  rapidity,  at  the  same  time  that  this  is  efficiently  done.    I  recommend  this  system  to  Government  and  other  Urge 
offices,  in  preference  to  any  other  with  which  I  am  acquainted.^  waller  Lkwis,  M.D.,  Medical  Officer  6.P.O." 


Ufeet  of  the  SILICATED   CAEBON  FILTEE  upon  Thames  Water  obtained  near 

Battersea  Bridge  at  High  Water. 


Unfiltered. 
Total  solid  contents  of  an  Imperial  Gallon      33^  gr. 
Hardness,  as  determined  by  Clarke's  Test       9  deg. 


Filtered.  I  Unfiltered.  FUtered. 

87  gr.       EarthyCarbonatet  deposited  by  boiling  X  Gallon  II-    gr.     None. 
6   deg.     I  Organic  matter  contained  in  an  Impenal  Gallon    3-8  gr.     0-6  gr. 

The  Unfiltered  Water  was  of  a  greenish-yellow  colour,  and  during  evaporation  ^ve  out  a  most  offensive  odour,  the  residue  being  a 
dark  brown  mass  of  organic  and  saline  impurities.  When  passed  onc$  through  a  Silicated  Carbon  Filter  it  became  perfectly  colourless, 
sweet,  and  drinkable.  Dnrins:  evaporation  not  the  slightest  odour  was  perceptible,  and  the  residue  was  quite  white,  and  consisted  of 
little  more  than  chloride  of  sodium  (common  salt). 


niiutrated  and  Priced  Lists  of  all  classes  of  Filters  on  application  to  the 
SILICATED     CABBON     FILTEB     COMPANY, 


WORKS,  CHURCH  ROAD,  BA^fTERSEA,  LONDON,  S,W. 


K 
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THE 

PATENT  PLUMBAGO  CRUCIBLE  COMPANY, 

SOLE  MANUFACTURERS  UNDER  MORGAN'S  PATENT, 

BATTERSEA   WORKS,    LONDON,    S.W. 

These  Crucibles  (Morgan's  Patent)  toere  the  only  ones  to  tDhi4:h  Prize  Medals  were  awarded 

in  London,  1862;  Dvhlin,  1865;  New  Zealand,  1865;  and  Oporto,  1865. 

Tliej  have  been  in  use  for  many  yean  in  the  English,  Colonial.  French,  and  other  Foreisn  Mints ;  the  English,  French,  and  other 
Arsenals;  and  have  been  adopted  by  most  of  the  large  Engineers,  Founders,  and  Refiners  at  Home  and  Abroad. 

The  eapabiUties  which  have  now  far  more  than  twelve  years  distinguished  these  Crucibles  are  the  following : 
Their  quality  is  uniform.    They  withstand  the  greatest  heat  without  danger.    Their  arerage  durability  for  OoU^  Silver,  Copper, 
and  o^er  ordinary  metals  is  forty  to  flftv  ^uriu^,  in  some  eases  reaching  one  hundred.    They  never  crack,  and  heat  more  rapidly 
than  any  other  kind.    One  annealinj^  only  is  required.    Change  of  temperature  has  no  effect.    Thejr  can  when  hot  from  the  furnace  be 


dipped  in  cold  water  with  safety.  The  saving  of  labour  and  metal  is  very  great.  In  Steel  Melting  the  saving  of  Fuel  has  been  demon- 
strated to  amount  to  a  ton  and  a  half  to  every  Ton  of  Steel  fused.  For  Zinc  they  last  loneer  than  iron  pots,  and  save  the  great  losi 
which  arises  from  mixture  with  iron.  Those  for  Malleable  Cast  Iron  show  an  average  working  of  seven  days,  doing  ench  cby  nearl) 
double  the  work  of  any  other  Crucible. 

As  these  Crucibles  last  much  longer  than  any  others,  it  follows  that  the  saving  of  metal  must  be  Kreat.  because  to  each  worn 
Crucible  a  quantity  of  metal  adheres.  In  fact,  comparing  these  with  other  Crucibles,  the  taxing  of  metal  an^Jiul  alone  is  mors  tl^p. 
equivalent  to  their  cost. 


THE    FATEHT    PLXTKBAGO    CBXTCIBLES. 

Eadi  Number  contains  i  Kilogramme,  or  x^  Pounds,  3d.  per  Number,  or 


No. 


I  perdoz.  £0 

* ,.        o 


I 


O   IX 

0  18 

1  4 
I  10 
I  16 

t    % 


No.  16 per  dot.  £180 


18  , 
xo  . 
*$  . 
JO  . 
IS  . 
40  . 
50  . 


each 


»  14 
}  o 
3  15 
o  7 
o  8 
o  10 

O  IZ 


No.  60 each  £0  15    o 

o  17    6 


70  . 
80  , 

90 

100  . 
aoo  . 

JOO 

400 . 


I  1 
I    5 

z  10 
3  15 
5    o 


^Sfflfr 


COYBB. 


E^r  BATTCWEA    WOWtUUm 


BTIBBEB. 


BTAin>. 


Patent  Plumbago  Muffles   id.  per  Number. 

Covers td.         „ 

„  Stands id.  „ 

„  Stirrers  lu.  per  Dozen. ' 


Cmcibles  made  to  any  shape  and  size  to  order. 


Some  unprincipled  Mannfac- 
tnrers  having  made  such  close 
imitations  of  onr  Trade  Mark 
as  cannot  fail  to  deceive  the 
Public,  we  have  deemed  it 
advisable  to  alter  our  Mark  as 
here  shown.     It  will  be  ob- 


.siBATTERSEAR 

Vp!.         WORKS  C>/ 


served  that  the  alteration  con- 
sists in  the  omission  of  the 
words — "  Dep6t8  at  Pabis 
AND  BoTTEBDAM,"  and  the 
addition  of  the  words  — 
"MORGAN'S  PATENT." 


In  all  future  orders,  please  specify  ^^  MOBGAN^S  PATENT,"  and  address  P^qq]^ 
BATTEBSEA    WORKS,    LONDON,    S.W.     ^ 
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THE 

PATENT     FLTTMBAGO     CRUCIBLE     COMPANY 

(Soli  MAKurACTirBEBB  under  MQj^AN'S  PATENT) 

Wer§  awarded  iU  onl^  MedaU  ffiven  for  Cruoihle»^L<mdQ^j;:^2  i  Dpbtm,  1865;  New  Zealand,  1865 ; 

Oporto,  iS6$,^  ^  f^ 

SOLE  MANUFACTURERS  OP  THE  PATENT  PL^BAGO  MELTING  POTS, 

MANUFACTUREBS    AND     IMPORTERS     OF    ALL    DESCRIPTIONS     OP    MELTING    POTS, 

CRUCIBLES,  AND  OTHER  FIRE-STANDING  GOODS. 

BATTERSEA    WORKS,    LONDON,    S.W. 

PORTABLE  FURNACES 


(bovitd  inTH  IBOir.) 


& 


p^H 


MXLTIirO  TUBNACEB 

MUFFLE 

FUBHACE8. 

Diam.  inside.   Height  ctitnde. 

Price. 

Diam.  inside. 

Height  onUide 

(not  including 

Stand). 

...    i9Un 

...    20    „     

...    21    „     

...    "t 

:::  S^;  ::::: 

Price. 

Length.     B 
(OuUide 

No.  I...    6|in.    17  in 

» ...    7i  , to    „     

?...    8    »      »!*».     

4...    9t»      »5    „     

6 ...  13    n      3li  , 

.  lot. 
.  ass. 
.  358. 

:I2: 

.  80I. 

No.  I...    9fin.    .. 
X ...  10    ,,     .. 
3  ...  loi  „     .. 
4...  II    ,.     .. 

5  ...  l^\  „     .. 

6  ...  Ill  „     .. 

.  358. 
.  408. 
.  458. 

•ii- 

.  8oi. 

MUFFLES. 

Breadth.      Height 
' ' ;  measurement.) 

3^  in zfin. 

4l  »    3    » 

4* l\  » 

5*  «.    31  » 

5l    , 3}     M 


Price. 

2a.  od. 
xa.  3d. 

xs.6d. 
u.9d. 
3s.od. 
38. 6d. 


Mnfflef,  Roasting  Dishes,  Scorifien,  Annealing  Crucibles,  Clay  Betorts,  and  all  other  requisites  for  Assayers, 

Enamellers,  Manofiicturing  Dentists,  etc.;  London  Clay  Crucibles,  Skittle  Pots,  Hessian  Crucibles;  Loam,  etr., 

for  Refiners,  etc.     Complete  Price  lAete  forwarded  on  application  to  the 

PATENT    PLUMBAGO    CRUCIBLE   COMPANY, 

J ^ BATTEBSEA   VOEKS,    LONDOy,    S.V. 
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A, CuuMB^BtrMi,^  London,  E.G.    Agenta:  Edinboigh,  MACLACKUUf  k  SrswAmt;  Dahlia,  FAmrm  fc  Co.}  New  Torfc  and 
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BBinSH   ASSOCIATION  FOR  THE  ADYAlfCEMENT  OF 
SCIENCE. 

THK  NEXT  ANNUAL  MEETING  of  the 
ASSOCUTION  wiU  be  held,  under  the  Pftsidancy  of 
Bis  Grace  the  BUKE  OF  BDOCLEDCH,  ILB^  FJLS.,  fcc.,  at 
DUNDEE,  commencing  on  Wednesday,  September  4.  Noticea  of 
Papera  prqpoaed  to  be  read  at  the  Meeting  should  be  sent  to  the 
Asaistant-CkoieKal  Secretary,  G.  Griffith.  Eaq.,  Harroar. 

Membera  and  others  who  wish  to  obtain  information  aboat  the 
Local  arrangamenta  are  leqneated  to  eommanicate  with  the  Local 
Seeretariea  at  Dundee. 


Just  Published,  price  Ts.  each, 
TWO    CHROMO-LITHOORAPHED 

DIAGRAMS     OF    SPECTRA. 

By  BUNSEN  and  KUtCHHOFF. 

No.  %  oontaina— 

In,  C,  Bo,  Mn,  Pb,  Cn,  Co,  Ni,  Fa»  and  Solar  Spectra. 


Also,  price  ss., 

SPECTRUM    ANALYSIS 

APPLIED     TO    THE     HEAVENLY    BODIES. 
By  W.  HUGGIN8,  F.B.8.,F.BAJ8.    With  18  Photographs. 

W.  LADD,  PniLoaoPBioAL  InsrauioiiT  MijrcrACTUxBx, 
II  fc  It*  Beak  Street,  Regent  Street^  W. 


TO  THB 
01  THE 

UNIVERSITY  OF  LONDON. 


LOSDOHs  Juljft  1867. 

GBifTLXiaHj--We  beglesTe  to  place  before  you  the  name  of 
Sir  JOHN  LUBBOCK,  Bart.,  F.R.S.,  as  that  of  a  aentleman 
eminently  fitted  to  represent  the  UniTernty  of  London  in  Paiiia- 

The  Unirersity  of  London  is  pubticly  recognised  aa  embodying 
certain  distinct  principles }  and  it  ia  obTiooaly  incumbent  upon  us 
to  choose  aa  our  BepresentatiTe  a  man  whose  known  opinious  are 
a  guarantee  that  he  will  uphdd  those  principles,  and  who  also 
poaaesses  suflldent  ability  and  influence  to  aid  materially  in  their 
adrancement. 

The  main  ftmction  of  our  Unirersity  being  to  promote  liberal 
and  sdentiflc  education  apart  from  all  oonaideration  of  religioua 
questions  and  other  reatrictang  influencea,  ita  political  action  must, 
as  a  neceisary  oonacquence,  be  particularly  directed  to  the  removal 
of  all  dril  disabilitiea  ineurTed  on  account  of  reUgiona  belief,  to 
the  Tigoroua  deretopment  of  national  education  on  a  broad  basis, 
and  to  the  active  encouragement  of  science  aa  an  important  ele- 
ment of  general  culture  and  an  easential  condition  of  national 
prosperity. 

Sir  John  Lubbock  takea  the  wsrmeat  interest  in  all  theae 
ol^ecta,  and  would  bring  to  the  fturtherance  of  them  in  the  House 
of  Commona  the  same  seal  and  energy  which  he  is  well  known  to 
have  devoted  to  them  without  its  walls.  He  moreover  posieisea 
unuaual  qualiilcatians  for  their  sncoessfol  advocacy ;  for,  while  hia 
intellectual  and  sdentilic  eminence  would  eive  wttriitto  his  words 
on  Questions  of  science,  of  education,  and  of  civil  •poQty,  hia  poaition 
in  the  City  of  London  and  hia  reputati<&  aa  a  man  of  business 
would  obtain  for  him  a  hearing  that  might  be  denied  to  any  one 
mora  exdurively  occupied  in  adentific  puiauita.  For  the  same 
reasons  he  is  peenlisrly  fitted  to  be  the  spokesman  in  the  House  of 
Cannuma  of  the  large  and  increaaing  body  of  sdentiflc  men— « 
dass  whose  opinions  nave  hitherto  found  very  inadequate  exprea- 
aion  in  Parliament.  Thia  position,  it  need  hardly  be  smd,  the 
public  would  naturally  look  to  the  repreientativa  of  the  Unirersity 
of  Lcndon  to  oocupr;  and  we  have  concluaive  evidence  that  it 
would  be  diflieult  to  find  any  one  who  would  fill  it  so  completely  to 
the  satiafoction  of  the  leading  adentiflc  men  of  the  country  aa  Sir 
JoRH  Lubbock. 

The  claims  and  wishes  of  the  medical  profiession,  with  which  our 
Univeruty  is  so  dosdy  and  honsrably  connected,  he  ftilly  appre- 
datea  and  nnderatands  (indeed,  10  eminent  a  cultivator  of  Bmk^cal 
Sdence  could  hardly  do  otherwiae),  and  he  would  be  able  to  press 
them  upon  the  attention  of  the  oountiT  unhampered  by  the  ^ 
advantage  of  being  regarded  aa  a  profeasional  advocate. 

On  all  general  political  queationa  he  ia  wdl  known  to  be  an 
cameat  and  thorough  Liberal,  and,  at  the  last  general  dection,  he 
obtained  the  hearty  support  of  the  whole  liberal  party  m  Weat 
Kent 

Although  Sir  JoHM  Lubbock  is  not  a  Graduate  of  oar  University 
(or  of  any  other),  he  ia  doady  identified  with  it,  both  by  hia  own 
position  aa  a  Member  of  the  Senate,  and  by  the  fact  of  hia  father 
naving  been  one  of  the  original  Fdlowa  and  the  Ihrst  Yioe-Chan- 
cellorr 

G.  CABET  F08TBB,  ^'iL,f^r\r\n]r> 
WM.ODLING,M,BnFJl.S,  -«  »«  »^'lc 
On  behalf  of  the  Ptovidonal  Committee. 


THE   LABORATORY. 


(ToL  1.  Jalj  *7.  ««7 


HOMOEOPATHY. 


THE    MONTHLY 
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ORIGINAL    PAPERS 
APPERTAINING  TO  THE  LITERATURE  AND  PRACTICE  OF 

HOMCEOPATHY, 

WITH    NOTES    OF   ITS   PASSING   HISTORY.   REVIEWS. 
AND  MEDICAL  NEWS  GENERALLY. 
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LoiiDOH:  HENRY  TURNER  AitD  Co.,  77.  Fubt  Snxn.  E.C. 


THE  ORIGINAL  CHLORODTNE.  —  Inrented 
bj  R.  Fkebmaa.  Pharmacentut,  one  of  the  greatest  dia- 
ooveriea  of  the  present  oentnrj.  It  immediately  relieves  and  cores 
eottghs,  colds,  consumption,  inflnensa.  bronchitis,  asthma,  vhoop- 
ings^oough,  cramp,  spasms,  gout.  diarrhODa,  dysentery,  kc. 

FREEMAN'S  ORIGINAL  CHLORODYNE.  The  Medical 
Times,  Jan.  13,  1866,  states— "  It  has  an  immense  sale  amongst 
the  pnblic,  and  is  prescribed  by  orthodox  medical  practitionen.''^ 

Earl  Rossell  eommnnicated  to  the  Royal  College  of  PhyiiciaaB 
and  to  Mr.  Freeman,  that  in  Manilla  the  only  remedy  of  any  nse 
in  cholera  was  Chlorodyne.— £«iw»<,  Dec  31.  1864.  See  IfaiM, 
Not.  14, 1865. 

FREEMAN'S  ORIGINAL  CHLORODYNE  engraved  on  the 
Government  stamp  ontside  every  bottte.  Sold  by  the  inventor. 
R  Freeman.  70,  Kennington  Pan  Road,  London.  S..  and  most 
chemists.  In  bottles,  i  ot..  is.  1^. ;  li  os..  s«.  9a. ;  10  ot.,  iis. ; 
ftOOK..  ftos. 

Ask  for  Freeman's  Original  Chbrodyne.  and  see  that  yoa  have 
none  other. 


TO    MERCHANTS   AND    SHIPPERS. 


DRUGS.   CHEMICALS,  PAJENT  MEDICINES, 

PHOTOGRAPHIC  and  PHARMACEUTICAL  PREPARATIONS. 

MEDICINE  CHESTS.  SURGICAL  INSTRUMENTS. 

PERFUMERY.  SOAPS.  BRUSHES. 

MEDICAL  GLASS  AND   EARTHENWARE. 

SURGEONS'    AND    DRUGGISTS'    SUNDRIES 

Of  ntry  detcripHoUf 

Forwarded  to  all  parts  of  the  world,  by 

The  WHOLESALE  AHB  EXPORT  DBUa  OOKFAHT 

Ltmited, 

SwAK  Lake,  Uffib  Thames  Stbbbt,  Londoit. 


Price  Lists,  with  latest  market  quotations,  are  published  Monthly, 
and  forwarded  gratnitonsly.  if  applied  for. 


This  Joamal,  oommenced  on  the  6th  of  April,  1867, 
U  addressed  to  cultivators  and  students  of  experimental 
science,  and  has  already  become  an  important  medinia 
of  intercommunication  for  chemists,  phjndsts,  phar- 
maceutists, manufacturers,  and  scientific  readers  gene- 
rally, in  the  United  Kingdom  and  the  principal  in- 
tellectual centres  of  Europe  and  America.  Original 
communications  from  men  of  high  standing  form  the 
staple  contents  of  The  Labobatort,  and  the  Editorial 
Articles,  Reports  of  Lectures  and  Meetings,  Beriewa, 
Foreig^i  Correspondence*  Abstracts  of  Foreign  Scien- 
tific Papers,  and  all  other  contributions  which  i^pear 
in  its  pages,  are  specially  written  for  the  Journal  by 
a  careAiUy  selected  staff,  whose  um  it  is  to  impart 
accurate  infiDrmation  in  clear  and  predse  language. 
Thb  Labobatobt  is  an  independent  organ  of  opinion, 
and  has  already  attracted  attention  by  its  fearless  re- 
marks on  abuses  which  affect  the  class  to  which  it 
immediately  appeals.  Thb  Labobatobt  is  tastefhlly 
got  up  and  printed  on  good  paper,  of  a  oonyement 
size  for  preservation  in  bound  volumes.  Its  articles 
are  frequently  illustrated  by  wood  eng^vings  of  a 
high  degree  of  excellenoe.  In  fine,  no  pains  are  spared 
to  render  the  Journal  worthy  the  support  of  aU  those 
who  are  interested  in  Experimental  Science. 

Coniribuiare, 

J.  Attfield,  Ph.D^  F.C.S. 

F.  S.  Barff,  M.A.,  F.C.S. 
J.  Carter  Bell,  F.C.S. 
T.  Bloxam,  F.C.S. 

H.  B.  Brady,  F.L.S.,  P.CS. 

Sir  R  C.  Brodie,  Bart,  F.R.S.,  F.C.S. 

J.  C.  Brongh,  F.C.S. 

E.  T.  Chapman,  F.C.S. 

A.  H.  Church,  M.A.,  F.C.S. 

William  Dittmar,  F.R.S.E. 

H.  N.  Draper,  P.C.8. 

J.  Ferguson,  MJL 

G.  C.  Foster,  B.A.,  F.C.S. 
Michael  Foster,  M.D.,  F.C.S. 

E.  FranfcJand,  Ph.D.,  P.B.S.,  F.C.S. 

Robert  Galloway,  F.C.S. 

A.  W.  GiUman,  F.C.S. 

J.  H.  Gladstone,  Ph.D.,  F.R.S.,  F.C.S. 

W.  E.  Heathfield,  F.C.S. 

C.  Hockin,  M.A. 

Rev.  J.  H.  Jellett,  MJL 

W.  Stanley  Jevons. 

A.  Kekul^,  Ph.D.  (Ghent).  ,^^  t 
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B.  C.  C.  Lippincott. 
A.  P.  Marreco,  P.C.S. 

A.  Matthiessen,  Ph.D.,  P.R.S.,  F.C.8. 
E.  J.  MUls,  D.Sc,  P.C.S. 
A.  Naquet  (Paris). 

A.  Oppenheiin,  Ph.D.  (Paris). 
W.  H.  Perkin,  F.R.S.,  P.C.S. 

C.  W.  Quin,  P.C.S. 
Emerson  Reyoolds,  M.D. 
Georges  Salet  (Paris). 

B.  Schenk,  Ph.D. 
Pather  Secchi  (Rome). 

Maxwell  Simpson,  M.D.,  P.R.S.,  P.C.S. 

M.  H.  Smith. 

R.  H.  Smith,  P.C.S. 

C.  R.  C.  Tichhorne,  P.C.S. 
A.  Tribe,  P.C.S. 

A.  yacher,  P.C.S. 

J.  A.  Wanklyn,  P.C.S. 

Henry  Watts,  B.A.,  P.R.S.,  P.C.S. 

W.  M.  Watts,  D.Sc.,  P.C.S. 

C.  Greville  Williams,  P.R.S.,  P.C.S. 

J.  A.  Windham. 

Adolphe  Wurtz,  P.R.S.  (Paris). 

Among  the  more  important  original  contributions 
which  have  already  appeared  in  this  Jonmal  may  be 
cited — On  Alloys,  by  Dr.  A.  Matthiessen  and  Mr. 
C.  Hockin;  On  Specific  Gravity,  by  the  same;  On 
Isomerism,  by  Dr.  Milk;  On  the  Hydrides  of  Benzo- 
salieyle  and  iHsalicyle,  by  Mr.  Perkin ;  On  the  Higher 
Homologues  of  CUnoUne,  by  Mr.  Greville  Williams ; 
On  the  Formation  of  Di-iodacetone,  by  Dr.  Maxwell 
Simpson;  On  Silicious  Fainting,  by  Mr.  Barff;  On 
Limited  Oxidation,  by  Mr.  E.  T.  Chapman ;  On  Chlo- 
rophyll, by  Mr.  Tichbome ;  On  a  New  Form  of  Sand 
Haitery,  by  Pather  Secchi;  On  Brodie^s  Chemical 
Symbols,  by  Mr.  W.  S.  Jevons;  \0n  a  Method  of 
J}etermining  Vapour- Densities,  by  Dr.  Watts ;  On 
London  Waters,  by  Messrs.  Wanklyn,  Chapman,  and 
Smith;  Calculus  of  Chemical  OJperations,  by  Sir 
B.  C.  Brodie;  On  Affinity  and  Electricity,  by  M. 
Georges  Salet;  On  the  Destruction  of  Hyposulphites 
in  Photographic  Prints,  by  Mr.  Tichbome ;  On  Fruit 
Essences,  by  Bir.  H.  N.  Draper ;  On  "  Violet  de  Paris," 
by  M.  Laath ;  On  a  New  Form  of  CoTtdenser,  by 
Mr.  Barff;  Oeber,  an  Historical  Study. 

Pull  reports  of  Dr.  Prankland's  Lectures  on  Coal 
Qas  and  on  The  Water  Supply  of  the  Metropolis 
have  been  given. 

The  regular  features  of  the  Journal  comprise 
Editorial  Articles,  Critical  Reviews  of  Books,  prac- 
tical Laboratory  Notes,  copious  Abstracts  of  Poreign 
Scientific  Papers ;  Correspondence  from  Paris,  giving 
the  proceedings  of  the  Academy  of  Sciences  and 
other  learned  bodies;  Special  Reports  on  the  Paris 
Universal  Exhibition ;  Original  Reports  of  the  Pro- 
ceedings of  the  Chemical,  Royal,  and  other  Societies ; 
and  AnnoHncements  of  forthcoming  Meetings. 

*«*  Subscribers  may  materially  assist  in  promoting 
the  success  of  Thb  Labobatobt  by  bringing  it  under 
the  notice  of  oil  their  scientific  Mends. 

The  terms  of  Subscription  are  given  in  the  next 
column. 


TERMS    OF    SUBSCRIPTION. 

The  LiLBoxATOBT  will  be  regularly  forwarded  direet  from  the 
Office  to  any  addreit  within  the  United  Kingdom  at  the  following 
rates,  payable  in  advance : 


Quarter. 71.   |   Half-year. 

Including  Poitage. 


148.   I   Tear.. 


s6s. 


ADVERTISEMENTS. 

The  Charges  for  AdTertiaing  in  Thv  Liboeatoxt  are  at  nnder : 

Six  Lines  and  under $%.   I   One  Column £&  la 

Every  Additi<mal  Line 6d.   |   One  Page £4  48. 

A  reduction  of  10  per  eent.  upon  Thirteen,  and  10  per  cent,  upon 
Twenty-six  Insertions. 
AdTertisementa  intended  for  the  number  of  the  eurrent  week 
must  reach  the  office  not  later  than  4  p.m.  on  Thursday. 

f  ost-Office  Orders  to  be  made  payable  to  the  Publisher,  Jaxis 
FiBTH,  at  the  Cannon  Street  Office. 

Back  Numbers  can  yet  be  obtained. 

BRITISH  ASSOCIATION  FOB  THE  ADVANCE- 
MENT OF  SCIENCE. 

THIRTY-SEVENTH  MEETING,  to  be  held  at  DUNDEE, 
commencing  September  4,  1867. 

^resident. 

His  Grace  the  DUKE  OF  BUCCLEUCH  and  QUEENSBERRT 

K.G.,D.C.L.,F.B.S.,F.L.S. 

General  Arrangementi. 

The  President's  Inaugural  Address  on  Wednesday,  September  4, 
at  8  P.M. 

The  Sectional  Meetings,  from  5th  to  loth  September  iuclasive. 

Soir6e8  on  Thursday,  the  5th,  and  Tuesday,  the  loth,  of  Sep- 
tember. 

Evening  Lectures  (by  A.  Hcrschel,  Esq.,  on  ShoM'cr-Meteors, 
and  by  A.  Geikie,  Esq.,  on  the  Geologv  of  Scotland)  on  Friday,  the 
6lh,  and  Monday,  tlie  9th,  of  Septemocr. 

Excursions  on  Saturday,  the  yth,  and  Thursday,  the  itth,  of 
September. 

The  Reception-Room,  Royal  Exchange,  will  be  opened  on 
Monday,  September  z. 

Notices  of  Papers  proposed  to  be  read  should  be  sent  before  the 
15th  of  August  to  the  Assistant-General  Secretary,  G.  Griffith, 
Esq.,  M.A.,  I,  Woodside,  Harrow. 

Members  and  Associates  intending  to  be  present  at  the  Meeting 
are  requested  to  apply  to  the  Local  Secretaries,  who  will  assist 
them  in  procuring  lodgines,  and  will  forward  a  railway  pasa 
entitling  the  holders  to  obtain  from  the  prmcipal  Railway  Corn- 
nan  ies  a  Return  Ticket  (at  ordinary  return  fare),  available  from 
Monday,  and,  to  Saturday,  14th,  September  inclusive. 

JAS.  HENDERSON.  Jun.,^        y^u..! 
PAT.  ANDERSON,  S-    oJiSSl- 

J.  A.  LAKE  GLOAG,       )    »«5"«»nM- 
■■  *.  Ill 

PRACTICAL  CHEMISTRY. 
Laboratory,  60,  Gower  Street,  Bedford  Square,  W.C. 

R.  HENRY  MATTHEWS,  P.C.S.,  is  prepared 
to  give  Instruction  in  all  Branches  of  Practical  Chemistry. 

The  Laboratory  is  open  daily,  except  Saturday,  from  Ten  to  Fire 
o'clock;  on  Saturday  from  Ten  to  One  o'clock. 

Mr.  Matthews  is  also  prepared  to  undertake  Analyses  of  every 
description. 

For  particulars  and  Prospectuses,  apply  to  Mr.  Hkkit 
Mattbkws,  at  the  Laboratory,  60,  Gower  Street,  Bedrord 
Square,  W.C. 
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BILYEB    MEDAL,    PABIS    UKIVERSAI    EXHIBinOV,   1807. 

F SIZE  MEDAL,  ClaM  II,  Section  A,  International  Ezhibitioo,  i86a, 

Pennanganates  of  Potash,  Soda,  and  other  Bases. 

H.   B.   CONDY, 

BATTERSEA,  ^ 

Far  the  Manufaetore  of  Hanganates  and  Permanganates  on  the  large  icale. 

Tbeae  powerful  Oxidising  Salts  supplied  of  eveiy  required  degree  of  intritT.  and  in  anJ 
quantity. 

CHEMICAL   WORKS,    BATTERSEA,    LONDON. 


THE  SILICATED  CASBON  FILTERS 

Are  now  used  in  preference  to  all  others  bj  the  Admiralty,  the 

authorities  of  the  General  Post  Office,  the  London  HospitiU,  the 

County  Prison,  Swansea,  and  in  Public  and  Private  Estabushmeuts 

in  all  parts  of  the  world. 

MAIN    SERVICE    FILTERS   ADAPTED   TO   BREWERIES, 

DTfE-WORKS.    DISTILLERIES,    SODA-WATER 

MANUFACTORIES,  fee. 

Price  Lists  and  every  infonnation  on  application  to 

THE   SILICATE])    CABBOK    FILTEfi    COKFANT, 

CHURCH  ROAD,  BATTERSEA,  S.W. 

THAMES    WATER 

RENDERED    PERFECTLY    BWEbT    AND    DRINKABLE 
By  using  the 

SIUCATED  CAEBOH  FILTERS. 


FUEE  WATEE  Teraas  CHOLEEA. 


Some  Tery  foul  Thames  Water,  lately  taken  firom  the  river  at 

liigli  water,  on  being  passed  once  through  one  of  these  Filters, 

lost  all  traces  of  organie  matter,  and  became  perfectly  wholesome 

and  drinkable. 

Prices  from  is.  6d.  to  £18  i8s. 


THE    SILICATED    CARBON    FILTER    COHPAKT, 
CHURCH  ROAD,  BATTERSEA,  S.W. 

NO   WATER   SHOULD    BE    USED    FOR   DRINKING    OR 

COOKING    WITHOUT   BEING  FILTERED, 
And  no  House  can  be  completely  furnished  without  one  of  the 

SILICATED    CAEBOH   FILTEES, 

Which  Ktt  now  recognised  by  the  •Medical  Profession  as  the 

only  Filters  wliich  can  be  relied  on  for  removing  the  organic 

matter  from  Water,  and  for  rendering  it  pure  and  wholesome. 


THE 


Manufactured  in  great  variety  by 
SILICATED    CARBON    FILTER    COMPANT, 
CHURCH  ROAD,  BATTERSEA,  S.W. 


ALL    LONDON    WATER, 

WHETHER  DRAWN  FROM  A  WELL  OR  SUPPLIED  BT  A 
COMPANY,  IS  MORE  OR  LESS  IMPURE. 

The  only  practicable  way  of  purifying  Water,  and  thus  avoiding 
disease,  is  to  filter  it  through  a  substance  which  will  entirely 
remove  organic  impurities.    This  is  effectually  done  by  the  Filters 

manufactured  by 

THE   SILICATED    CARBON    FILTER    COMPANT, 

CHURCH  ROAD,  BATTERSEA,  SW. 


The  REGISTRAR-GENERAL,  in  his  Report  for  August,  1866, 

says  that  in  twenty-one  districU  of  London  where  the  water  was 

notoriously  bad,  the  mortality  i^-as  thirty  to  forty  fold  higher  than 

in  others  which  were  better  supphed. 

THE  SILICATED  CARBON  FILTER 

Removes  all  Impurities  fnm  the  foulest  Water,  and  renders  it 
fresh,  sweet,  and  wholesome. 

Price  Lists  on  application  to 

THE    SILICATED    CARBON    FILTER    COKFANT, 

CHURCH  ROAD.  BATTERSEA,  S.W. 


LEAD   CISTESHS'OB   FIFES 

SHOULD  NEVER  BE  USED  FOR  DRINKING-WATER: 

But  where  Uiese  cannot  be  avoided,  the  water  should  be  filtered 
through  a 

SILICATED    CARBON    FILTER, 

Wliich  entirely  removes  all  traces  of  dissolved  Lead  from  the 
Water,  and  renders  it  pure  and  wholesome. 

Manufactured  in  great  variety,  and  at  prices  from  is.  6d.  to 
£18  i8s.,  by 

THE    SILICATED   CARBON    FILTER    COHFANY, 
CHURCH  ROAD,  BATTERSEA,  S.W. 


CAUTION. 


TRADE    MARKS'    ACT. 


Users  of  Crucibles  are  cautioned  against  IMITATIONS  of  the 
PATENT  PLUMBAGO  CRUCIBLES, 

Manufactured  under  MORGAN'S  PATENT;  none  are  genoin* 
unless  stamped  in  ftill, 

MORGAN'S     PATENT, 

THE  PATENT 

FLTTHBAGO  CRUCIBLE   COHFANT, 

BATTERSEA    WORKS,    LONDOif. 
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UNIVERSITY  OF  LONDON. 

\        WIBAT  B JC.,  AITD  PBBLIHINABY  SCIXNTIPIC  H.B.  PASS 
BXAMINATIONS. — 1 867. 

Wednesday,  July  it , ^-Afternoon,  3(06. 

KATTTBAL  PHILOSOPHY. 

Examiners.— Vrof,  Clifton,  M.A.,  and  Prof.  Stokes, 
D.C.L.,  Sec.  E.S. 

1.  Describe  the  construction  of  Harrison's  "Grid- 
iron Pendnlnm ;"  and  explain  how  the  effect  of  ex- 
pansion is  neutralised  by  it.  If  such  a  pendulum 
were  to  be  constructed  of  copper  and  platinum, 
having  respectively  the  coefficients  of  expansion 
0*000017  and  0*0000085,  how  many  bars  of  each 
metal  would  be  required,  the  mass  of  the  bars  being 
neglected  in  comparison  with  that  of  the  bob  P 

2.  Describe  the  method  of  determining  the  specific 
heat  of  a  liquid,  known  as  the  method  of  cooling,  and 
explain  the  principles  on  which  the  method  is  based. 

Equal  volumes  of  alcohol  and  water  cool  under  the 
same  circumstances  through  the  same  number  of  de- 
grees in  2min.  27  sec,  and  5min.  respectively. 
What  is  the  specific  heat  of  alcohol,  its  specific 
gravity  being  assumed  constant  throughout  the 
cooling,  and  equal  to  0*8 1  ? 

3.  Describe  experiments  showing  that  radiant  heat 
obeys  the  same  laws  of  reflection  as  light. 

4.  Describe  experiments  showing  that  the  free 
electricity  in  a  charged  body  is  entirely  upon  the 
surface.     How  is  this  phenomenon  explained  P 

5.  Two  Leyden  jars,  one  charged  and  one  empty, 
are  placed  a  little  distance  apart  on  a  tray,  and  a 
wire  is  allowed  to  drop  on  the  two  knobs.  Explain 
what  would  happen  supposing  the  tray  made  (i)  of 
glass,  and  (2)  of  metal  ? 

6.  What  is  meant  by  an  "  astatic"  combination  of 
two  magnetic  needles  ?  Explain  the  arrangement  of 
such  a  combination  in  a  galvanometer,  and  the  theory 
of  the  action  of  the  instrument  in  so  far  as  it  differs 
from  an  ordinary  galvanometer. 

7.  What  is  meant  by  electrical  resistance  ?  What 
circumstances  in  regard  to  a  wire  must  be  known 
before  its  resistance  can  be  estimated  ?  And  what  is 
the  relation  between  the  resistance  and  these  cir- 
cumstances P 

The  poles  of  a  thermo-electric  pile  are  connected 
by  two  copper  wires,  one  being  10  feet  long  and  ^gth 
of  an  inch  in  diameter,  the  other  15  feet  long 
and  ^th  of  an  inch  in  diameter.  What  is  the  in- 
tensity of  the  current  in  each  of  these  wires,  that 
which  would  pass  in  the  thinner  wire,  if  the  other 
were  removed,  being  taken  as  unity  ? 

8.  Describe  the  construction  of  a  "  relay,''  and  show 
how  by  means  of  it  a  local  battery  may  be  put  in 
action  by  a  person  operating  at  a  distance. 

9.  Exphin  how  "  keepers"  serve  to  maintain  the 
magnetism  of  permanent  magnets. 

10.  Define  the  terms  (as  applied  to  the  earth), 
"Magnetic  Meridian,"  "Magnetic  Equator,"  "Mag- 
netic Pole."  How  would  a  ship's  compasses  behave 
in  the  neighbou^'hood  of  a  magnetic  pole. 


Wednesday,  July  17. — Morning,  10  to  i. 

HBCHANICAL  PHILOSOPHY. 

JS^amineri. — Prof.  Clifbon,  MA.,  and  Prof.  Stokes, 
D.G.L.,  Sec  B.S. 

1.  A  man,  in  the  act  of  being  weighed  in  a  balance 
of  the  ordinary  kind,  pushes  with  a  walking-stick  the 
beam  of  a  balance  at  a  point  between  the  point  of 
suspension  of  the  scale  in  which  he  is  and  the  fulcrum. 
What  effect,  if  any,  will  be  produced  on  his  apparent 
weight  ?  If  the  scale  in  which  the  man  is  be  kept 
from  moving  laterally  by  a  horizontal  string  attached 
to  a  fixed  point,  what  will  be  the  effect  ? 

2.  When  there  is  equilibrium  in  that  system  of  pul- 
leys in  which  one  end  of  the  string  passing  round  each 
pulley  is  attached  to  a  fixed  support,  and  the  system 
is  displaced,  show  that  the  power  is  to  the  weight  as 
the  space  through  which  the  weight  is  lifted  is  to  the 
space  through  which  the  power  is  moved,  the  weight 
of  the  pulleys  being  neglected. 

3.  A  parallelogram  is  divided  along  a  cUagonal; 
and  one  half  remaining  fixed,  the  other  half  is  lifted, 
reversed,  and  applied  to  the  former  half  along  the 
same  diagonal.  Find  the  distance  between  the 
centres  of  gpravity  of  the  quadrilateral  figure  thus 
formed  and  of  the  original  parallelogram. 

4.  Define  the  mass  of  a  body,  and  describe  an  ex- 
periment which  shows  that  the  masses  of  bodies  are 
proportional  \o  their  weights,  giving  fully  the  steps 
of  the  argument. 

5.  An  equilateral  triangle  is  placed  with  one  side 
vertical,  and  two  equal  masses,  connected  by  a  slack 
inelastic  string,  which  passes  without  friction  over 
the  upper  comer,  are  allowed  to  fall  from  the  upper 
angle,  the  first  down  the  slant  side,  the  second  down 
the  vertical  side.  What  start  in  time  most  be  given 
to  the  first  mass,  that  when  the  string  is  pulled  tight 
the  masses  may  destroy  each  other's  velocity  P 

6.  Describe  an  experiment  in  verification  of  the 
assertion  that  the  surface  of  a  heavy  fluid  at  rest  is 
a  horizontal  plane,  and  explain  the  steps  by  which 
the  conclusion  is  arrived  at. 

7.  When  a  body  is  floating  partly  immersed  in  a 
liquid,  what  effect  will  a  fall  in  the  barometer  have 
upon  the  body  ?  A  cyUnder  floats  in  water  with  its 
axis  vertical  and  two  thirds  immersed  when  the 
height  of  the  barometer  is  30  inches.  What  change 
will  be  produced  when  the  barometer  falls  to  28 
inches  in  a  volume  of  water  weighing  800  times  the 
weight  of  an  equal  volume  of  air  when  the  barometer 
stands  at  30  inches  ? 

8.  Describe  the  hydrostatic  press,  and  the  method 
of  piAcking  the  pistons.  What  is  the  mechanical 
advantage  of  this  machine  P 

9.  Give  a  geometrical  construction  for  determining 
the  geometrical  focos  of  a  small  pencil  of  light  pro- 
ceeding from  a  given  point  and  reflected  directly  at 
a  given  concave  mirror. 

10.  A  landscape  is  viewed  through  a  simple  astro- 
nomical telescope.  What  effect  would  be  produced 
by  holding  your  finger  immediately  in  front  of  the 
object-glass,  so  as  to  cover  part  of  it  ?  Would  the 
effect  be  the  same  in  the  case  of  a  Galileo's  telescoj)e|^^ 
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FIBBT    B.SC.>  AND   PRELTICINABT   V.B.    EXAMlSJiTlOTS( 
POE  HONOURS. — 1867. 

Tuesday,  July  30. — Morning,  10  to  i. 

CHEMISTET. 

Sxatnin&rs --Dv,  Debus,   F.R.S.,  and  Prof.  A.  W. 
WilUamson,  Ph.D.,  F.R.S. 

1.  Describe  how  yon  woald  accurately  determine 
the  amount  of  oxygen  and  hydrogen  in  water. 

2.  How  would  you  prove,  experimentally,  that  two 
volumes  of  hydrochloric  acid  are  composed  of  one 
volume  of  chlorine  and  one  volume  of  hydrogen, — 
two  volumes  of  steam  of  one  volume  of  oxygen  and 
two  volumes  of  hydrogen, — and  two  volumes  of 
ammonia  of  one  volume  of  nitrogen  and  three  of 
hydrogen  ? 

3.  Describe  Grove's  galvanic  battery ;  and  explain 
the  chemical  process  which  takes  place  in  the  cells  of 
the  battery,  and  in  a  voltameter  filled  with  cupric 
sulphate,  and  placed  in  the  path  of  the  current. 

4.  Explain  the  chemical  action  of  chlorine  on  the 
hydrate  of  calcic  oxide.  What  chemical'  changes 
occur  when  you  boil  an  aqueous  solution  of  bleaching 
powder  ?  In  what  manner  is  bleaching  powder  acted 
on  by  atmospheric  air  and  aqueous  hydrochloric  acid 
respectively  ? 

5.  Contrast  the  chemical  properties  of  chlorine 
with  those  of  fluorine.  Show  in  what  respects  both 
elements  agree,  and  wherein  they  differ. 

6.  Nitric  acid  is  called  a  monobasici  snlphuric  acid, 
a  dibasic,  and  phosphoric  acid  a  tribasic  acid: 
enumerate  the  properties  of  these  acids  on  which 
this  distinction  is  founded. 

FIIUST  M3.  FABS  SXiHIKATION.'— 1867. 

Tuesday,  July  so^Jfominy,  10  to  i. 

OSaANIO  CHBMI8TBY. 

Sxaminers.^Dr,  Debus,  F.B.S.,  and  Prof.  A.  W. 
Williamson,  Ph.D.,  F.R.S. 

I.  Enamerate  the  elements  which  occur  in  native 
organic  bodies.  Which  element  is  present  in  all 
organic  substances  ?  What  change  takes  place  when 
organic  bodies  are  made  red  hot  in  presence  of  oxygen  P 

a.  Calculate  the  per-centage  composition  of  a  vola- 
tile body  represented  by  the  formula  CH4O.  Give 
tUe  density  of  the  vapour  of  this  substance. 

3.  How  would  you  prepare  pure  prussio  acid? 
Describe  the  most  important  chemical  properties  of 
this  compound,  and  state  your  views  respecting  its 
chemical  constitution. 

4.  Describe  the  chemical  properties  which  charac- 
terise the  members  of  the  same  homologous  series ; 
and  illustrate  your  description  by  examples. 

5.  Enumerate  the  substances  which  are  formed  by 
the  g^dual  oxidation  of  ethylic  alcohol ;  and  describe 
the  chemical  character  of  each  substance  thus  pro- 
duced. 

6.  Describe  the  leading  chemical  properties  of 
starch.    How  may  starch  be  converted  into  dextrine 


and  sugar  respectively  ?    Explain  the  decomposition 
of  the  latter  in  the  process  of  fermentation. 

The  following  are  Lists  of  Candidates  who  passed 
the  respective  examinations  indicated : — 

riBST  B.8C.  EZA.KINATTOK. 

First  Division. 

Colleges,  etc. 
Bottomley,  James,  B.A....    Owens  College. 
Carey,  Francis  James,M. A.    Guy's  Hospital. 

Gunn,  William    Private  study. 

Hard ing,  Percy  John University  College. 

Hopkinson,  John   Owens  College. 

Robinson,  Arthur  Owens  College. 

Tilden,  William  Augustus    IMvate  study. 
WormeU,  R  ichard,  M. A. . . .    University  College. 

Second  Division. 

Ball,  James  Barry University  College.  ' 

Brice,    Seward    William,  Royal  School  of  Mines. 

B.A. 

Bright,  John  .Vlbcrt University  College. 

Graham,  John  Cameron...  University  College. 

Leonard,  Rev.  Frederick,  Baptist  Bristol,  and  Uni- 

M.A.,  LL.B.  versity. 

Pearsall,  Henry  Mander,  New  and  University  Col- 

B.A.  leges. 

Sheldon,  Charles,  B.A.  ...  Owens  College. 

Thorp,  William  Royal  School  of  Mines. 

Whipple,  George  Mathews  Private  tuition. 

FBELimKABY  SCIEirTITIO  M.B.  EZAHINATIOK. 

First  Division. 

Cdlqpes,  ete. 

Aveliug,  Edward  Bibbins  Private  study. 

Ball,  James  Barry University  CoU.  Hospital. 

•Barff,  Frederick    Settle  University  College. 

(Student  before  1839). 

Bruce,     John     Mitchell,  University  of  Aberdeen. 

M.A.  Aberdeen. 

Bum,  William  Bamett ...  St.  Bartholomew's  Hospl. 

Carter,  Charles  Henry  ...  University  College. 

Elkington,  Ernest  Alfred  Sydenham  C,  Birminghm. 

Gibbings,  Alfred  Thomas  King's  College. 

Harris,  James  AlAred University  of  Edinburgh. 

Harris,  Michael  Guy's  Hospital. 

Haynes,  Horace  Eyre St.  Bartholomew's  Hospl. 

Hunt,  Thomas  Henry    . . .  Manchester  B.  Sc.  of  Med. 

Saunders,  Arthur  Richard  University  College. 

Wall,  Alfred  John St.  Mary's  Hospital. 

Second  Division. 

Bindley,  Philip  Henry  ...  Sydenham  ColL,  Birm. 

Burgess,  Wm.  Frederick  Guy's  Hospital. 
Richardson. 

Carr,  William  Ward University  College. 

Carter,  Alfred  Henry University  College. 

CotteriU,  Alfred King's  College. 

Coupland,  Sidney  University  College. 

Cross,  Francis  Richardson  King's  College. 


*  Chemis^jr  and  Botany  onl^. 
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Second  Divition — continved. 


DeMeric,  Henry  Eag^ne 

Edwards,  John  Ellis 

Fox,  Thomas  Colcott 

Franklin,  George  Cooper 
Graham,  John  Cameron... 
Herman,  €korge  Ernest 
Tngoldb}',  Joseph  Theodore 

Jones,  Thomas    

Lowe,  Walter  George    ... 
Lyell,  Robert  Wishart  ... 

Male,  Henry  Davis    

Paget,  William  Smith    ... 
Perkins,  Charles  Edward 
Steele. 

Pippette,  Walter    

Paghe,  Rhinallt   Navalw 

ap  Joan. 
Ralli,  Alexander  Antonio 
Bayner,  John  Alexander 
Rowland,  George  Le  Hunt 

Rngg,  Baron  Alfred  

Simon,  Maximilian  Frank 
Sloman,  Samnel  George 
Smith,  Arthur  William... 
Sonthee,  Henry  Edward 
Taunton,  William  Whit- 
church. 
Waddy,  Henry  Edward... 
WiUans,  William  Henry 
WilUams,  WiUiam 


Colleges,  etc. 
King's  College. 
Guy's  Hospital. 
University  College. 
St.  Thomas's  Hospital. 
University  College. 
London  Hospital. 
Guy's  Hospital. 
Guy's  Hospital. 
St.  Bartholomew's  Hosp. 
King's  College. 
St.  Thomas's  Hospital. 
Liverpool  Sch.  of  Medicine. 
Guy's  Hospital. 

Westminster  Hospital. 
Private  study. 

St.  Bartholomew's  Hosp. 
King's  College. 
King's  College. 
University  College. 
St.  Thomas's  HospitaL 
St.  Bartholomew's  Hosp. 
Guy's  Hospital. 
Private  tuition. 
University  College. 

Guy's  Hospital. 
University  College. 
Guy's  Hospital. 

One  candidate,  Lindsey  Middleton  Aspland,  M.A., 
of  University  College,  passed  the  LL.D  examination. 
One  hundred  and  thirty-three  candidates  passed  the 
jlrst  B.A.  examination;  74  in  the  first  division,  57  in 
the  second  division,  and  2  in  first  division  excluding 
mathematics. 

PARIS    UNIFERSAL    EXHIBITION, 

FRANCE. — MINING  AND   METALLURGICAL 
PRODUCTS. 

BY    C.    W.    gUIN,    F.C.S., 

SvpniuUndent  qf  the  Chemcal  CUuMt  of  the  Tnternational 

FskUUiou  of  1861. 

Petin,  Gandet  and  Co.'s  Ezhibitt— The  Mine  of  St.  Leon— The 
Cbatillon  nnd  Coramentrv  Company—Meura.  Schneider  and 
Co.'8  Works  at  Le  Creuaot— Carvte  and  Co-'s  Coal  Producta— 
La  Grand'Combe  Company— The  Anzin  Company. 

Pabib  ;  July  30.  ' 
Hayiitg  examined  the  mineral  and  metallurgical 
products  exhibited  in  that  portion  of  the  building 
devoted  to  Class  40,  we  will  proceed  to  give  an 
account  of  those  which  are  scattered  about  without 
apparently  any  kind  of  order,  in  the  park,  in  the 
machinery  department,  and  elsewhere.  This  method 
of  arrangement  may  possibly  be  picturesque,  but  it  is 
more  than  inoonyenient  to  the  visitor,  who,  after 
having  looked  at  everything  that  is  exhibited  in  the 
proper  place,  finds  that  he  has  still  a  member  of 


objects  of  the  greatest  interest  to  study  dotted  about 
amongst  theatres,  glove  shops,  sugar-plum  stalls,  Bible 
repositories,  and  howling  Arabs,  in  that  wonderful 
mixture  of  Cremome  Gardens  and  Bartlemy  Fair 
called  by  courtesy  "  the  Park." 

Entering  the  grounds  from  the  Pont  d' Jena  by  the 
grand  entrance,  we  find  on  our  right  the  shed  in 
which  Messrs.  Petin,  Gaudet,  and  Co.  exhibit  their 
splendid  specimens  of  Bessemer  and  ordinary  steel,  in 
the  raw  and  manufactured  state.  They  are  the 
largest  makers  of  steel  in  France,  and  possess  mines 
in  Sardinia;  charcoal  smelting  works  at  Toga  in 
Corsica,  at  Clavi^res,  I'lsle,  and  Bonneau  (Indre) ;  coke 
smelting  furnaces  at  Givors,  at  the  confluence  of  the 
Rhone  and  Gier ;  refineries  and  puddling  furnaces  at 
Toga,  Vierzon,  and  Rive  de  Gier;  refineries  and 
rolling  mills  at  St.  Chamond,  and  steel  works  at 
Assailly.  Of  these  latter  the  St.  Chamond  works  are 
the  most  important.  The  works  at  Givors  rank  next, 
being  within  easy  communication  by  canal  and  rail- 
way with  the  coal-basins  of  the  Loire  and  Gier,  as 
well  as  with  the  islands  of  Sardinia  and  Corsica  by 
rail,  river,  and  sea.  The  mine  of  St.  Leon,  in  the 
island  of  Sardinia,  yields  large  supplies  of  magnetic 
ore  of  the  finest  quality,  resembling  greatly  in  ap- 
pearance and  composition  the  far-famed  magnetic 
ores  of  Sweden;  it  contains,  however,  a  notable 
quantity  of  silica,  as  gangue,  which  reduces  its 
value  as  an  iron-yielding  ore,  although  it  does  not 
interfere  with  its  quality.  The  following  analysis 
shows  its  worth  as  an  ore  peculiarly  fitted  fbr  th$ 
Bessemer  process : 

Protoxide  of  iron  . . .  24*00 
Peroxide  of  iron  ...  62'oe 
Oxide  of  manganese    o'8o 

Lime atrace 

Magnesia  atrace 

Sulphur 0'2o 

Phosphorus   0*00 

Silica 13*00 

The  ore  yields,  on  an  average,  62  per  cent,  of  metallic 
iron. 

The  mine  of  St.  Leon  is  situated  at  the  head  of 
the  torrent  known  as  Sugntturu  Mannn,  and  from 
trials  made  in  all  directions  appears  to  contain  an  in- 
exhaustible supply  of  the  mineral.  The-  ore  is  trans- 
ported to  La  Maddalena,  a  little  seaport  on  the 
western  point  of  the  Gulf  of  Cagliari,  by  a  railway 
between  nine  and  ten  miles  long,  lately  constructed 
by  Messrs.  Petin  and  Co.  The  nnmber  of  miners, 
foremen,  clerks,  and  managers,  employed  at  the  mine 
amount  to  nearly  300.  The  St.  Leon  mineral  is  not 
the  only  ore  used;  large  quantities  of  pisolitic  ore 
from  St.  Florent  (Cher)  and  St.  Aout  (Indre),  and  a 
sinuous  red  hematite  from  Clavi^res,  being  also 
smelted  at  the  various  blast-furnaces  belonging  to 
the  firm.  The  specimens  of  steel  displayed  by 
Messrs.  Petin  and  Co.  have  excited  the  wonder  and 
admiration  of  every  one  who  has  visited  their  show. 
One  ingot,  weighing  25,000  kilogrammes,  especially 
deserves  notice.  This  enormous  mass  of  metal  has 
been  broken  in  two,  to  show  the  grain,  and  stands 
there  in  two  halves,  each  of  which  is  nearly  six  feet 
high.     The^  also  show  armour-plates  of  the   best 
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quality,  as  supplied  to  the  French  navy,  which  have 
come  off  victors  in  the  greai  battle  now  ragingbetween 
gons  and  plates.  A  plate  sent  over  to  Woolwich  for 
trial  astonished  our  Iron-plate  Committee  by  its 
powers  of  resistance.  The  H  and  T  steel  girders 
shown  are  also  of  unusual  breadth  of  section,  and 
are  another  instance  of  the  coming  fulfilment  of  Dr. 
Percy's  prophecy  as  to  the  future  of  steel.  It  'vC'Ould 
be  impossible  in  the  space  at  our  disposal  to  describe 
all  the  articles  exhibited  in  this  magnificent  display, 
which  is  unquestionably  the  finest  show  of  steel  ever 
seen.  The  number  of  workmen  employed  at  the 
various  establishments  belonging  to  the  firm  is  6000, 
and  their  annual  production  is  from  forty  to  fifty 
millions  of  francs. 

Quitting  Messrs.  Petin,  Gandet  and  Co.'s  splendid 
display,  and  crossing  the  grand  avenue,  we  shall  find 
the  shed  belonging  to  the  Chatillon  and  Com- 
mentry  Company.  Before  entering  it  we  may 
pause  for  a  moment  to  admire  the  two  magnificent 
fountains  placed  on  each  side  of  the  avenue,  one  from 
the  foundry  of  M.  Durenne,  the  other  fh>m  the 
works  of  M.  Barbezat,  his  great  rival.  These  two 
superb  specimens  of  artistic  metallurgy  show  clearly 
what  art  and  science  properly  combined  are  capable 
of  doing.  Although  colossal  in  their  proportions, 
they  are  both  covered  with  a  coating  of  metallic 
copper  by  the  electrotype  process,  which  in  turn  has 
been  bronzed.  Bound  these  are  several  cast-iron 
statues  of  great  excellence  treated  in  the  same  way. 
The  works  of  the  Chatillon  and  Commentry  Com- 
pany may  be  divided  into  two  groups,  one  compre- 
hending the  mines,  blast-furnaces,  and  rolling  mills, 
situated  in  the  departments  of  the  Cdte  d'Or,  Aube, 
and  Haute  Mame;  the  other  comprehending  the 
coal-mines,  iron-mines,  and  blast-furnaces  in  AUier 
and  Cher.  Their  show  consists  principally  of  wrough  t 
iron  rolled  into  angle  ]A  and  T  girders,  bars,  rods, 
and  plates.  The  ore  used  by  them  is  principally  the 
pisolitic  variety  from  Berry,  Burgundy,  Morvan,  and 
Champagne,  also  a  poor  calcareous  ore,  mixed  with 
clay  and  silica,  from  Thostes.  They  likewise  use  the 
magnetic  ore  from  Mokta-el-Hadid,  in  Algeria.  One 
of  their  methods  of  treating  powdery  ore  is,  we 
believe,  peculiar  to  them.  The  ore  is  mixed  with 
certain  proportions  of  clay  and  limestone,  made  into 
bricks  in  an  ordinary  brick-making  machine,  dried, 
and  thrown  into  the  blast-f\imace  with  the  richer 
ores.  At  the  end  of  the  shed  is  a  kind  of  trophy,  in 
the  form  of  a  half-size  reduction  of  the  Fontaine  de 
Medicis  in  the  Luxembourg  Gardens,  the  whole  being 
constructed  of  wrought  iron.  Two  repousai  bas- 
relieft,  in  wrought-iron  plate,  one  representing  a  miner 
at  work,  the  other  a  workman  shaping  a  piece  of 
iron  at  a  steam-hammer,  are  of  great  merit,  and  form 
another  instance  of  the  applicability  of  iro^  to 
artistic  purposes.  The  vertical  and  horizontal  sec- 
tions of  the  Bezenet  coal-fields,  worked  by  the  com- 
pany, show  some  very  singular  contortions  of  strata. 
They  produce  annually  from  300,000  to  350,000  tons 
of  coal  and  coke,  nearly  70,000  of  iron  and  steel  of 
all  kinds,  and  employ  nearly  9000  workmen,  who 
with  their  families  form  a  population  of  over  20,000 
souls  supported  by  the  company. 


Pasring  out  of  the  shed,  and  glancing  for  a  moment  at 
the  splendid  marble  columns  opposite  to  us  exhilnted 
by  Messrs.  Dervill^  and  Co.,  we  again  turn  to  the 
left  and  journey  past  the  g^eat  French  wrought-iron 
lighthouse,  in  search  of  a  building  in  which  are  shown 
the  productions  of  the  Creusot  Works,  belonging 
to  Messrs.  Schneider  and  Co.  It  will  be  found  close 
by  the  International  Theatre.  Le  Creusot  is  un- 
doubtedly one  of  the  industrial  wonders  of  the  age, 
and  as  such  deserves  a  somewhat  extended  notice  at 
our  hands. 

Le  Creusot  is  situated  near  Autun,  in  the  depart- 
ment of  the  Sadne  et  Loire,  about  1 7  miles  f¥om  this 
latter  town,  25  from  Chalon-sur-Saone,  and  250  from 
Paris,  on  the  Chagny  and  Nevers  branch  of  the  Lyons 
railway.  It  is  alK)ut  five  or  six  miles  from  the  Canal 
du  Centre,  which  puts  it  into  communication  with 
the  Atlantic  Ocean  and  the  Mediterranean. 

In  1780  the  only  human  habitations  on  the  spot 
where  Le  Creusot  now  exists  were  a  few  huts,  which, 
from  being  close  to  the  place  where  several  veins  of 
coal  cropped  out  from  the  surface,  were  known  as 
Les  Charbonni^res.  Towards  1 78 1  a  company  under 
the  name  of  Perrier,  Beltinger,  and  Co.,  established 
themselves  at  Le  Creusot  for  the  purpose  of  working 
the  coal  and  iron  mines  of  the  locality.  Louis  XVI 
was  so  impressed  with  the  value  of  the  project  that 
he  jdined  the  firm  as  a  private  partner,  and  success- 
fully introduced  the  casting  of  iron  cannon  into 
France.  A  few  years  later  the  gentle  Marie  Antoi- 
nette founded  a  glass  works  at  Le  Creusot,  which 
existed  under  the  name  of  the  Manufacture  de  la 
JReine  until  1832,  when  it  was  transferred  to  Baccarat. 
During  both  the  Republic  and  the  First  Empire  Le 
Creusot  was  extensively  patronised  by  the  govern- 
ment, but  towards  1810  iU  prosperity  began  to  wane, 
and  in  1815  the  works  were  discontinued.  Three 
years  later  it  was  bought  by  MM.  Chagot,  who  were 
so  unsuccessful  in  their  management  that  in  1826 
they  sold  it  to  an  English  firm,  Messrs.  Manby  and 
Wilson,  who  speedily  followed  in  the  footsteps  of 
their  predecessors,  and  became  bankrupt  in  1834. 
The  works  again  lay  fallow  for  three  years,  when 
Messrs.  Schneider  Brothers  bought  them  up,  and 
brought  a  large  capital  to  bear  upon  their  improve- 
ment, undismayed  by  the  thousands  of  pounds  already 
sunk  in  the  undertaking.  Since  this  period  they 
have  gone  on  increasing  in  prosperity  and  extent 
until  they  have  reached  a  point  unsurpassed  by  any 
similar  establishment  in  the  world.  The  fbllowing 
figures  will  give  our  readers  an  idea  of  the  growth  of 
Le  Creusot  during  the  last  thirty  years. 

The  mineral  concessions  cover  an  area  of  nearly 
6  square  miles,  the  coal  fields  25  square  miles,  the 
buildings  296  acres.  There  are  nearly  45  miles 
of  railway  between  various  parts  of  the  works,  upon 
which  are  constantly  running  16  locomotives.  The 
galleries  in  the  mines  are  more  than  20  miles 
long,  and  the  number  of  workmen  employed  is  only 
50  short  of  10,000,  who  carry  on,  without  intermission, 
every  operation  connected  with  mining,  metallurgy, 
and  the  manufacture  of  machinery  of  all  kinds.  In 
fact,  the  iron  ore  that  comes  in  at  one  end  of  the 
works  may  be  sf^id  to  go  put  of  them  at  the  other 
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in  tbe  form  of  a  finished  locomotive  or  mRrine  engine. 
At  present  the  annual  production  of  the  iron  mines 
of  Change  and  Mazenay  is  above  300,000  tons,  and 
of  the  coal  mines  at  Le  Creusot  250,000  tons,  from 
which  are  smelted  130,000  tons  of  pig-iron.  In  1837 
the  amount  of  pig-iron  produced  was  only  4000  tons, 
the  amount  of  coal  60,000  tons. 

The  ore  employed  at  Le  Creusot  is  principally  an 
oolitic  variety  obtained  from  the  mines  of  Mazenay, 
which  are  situated  at  about  twenty-eight  miles  from 
the  former  place.  The  line  between  the  two  places 
runs  over  a  part  of  the  Lyons  railway,  a  portion  of 
this  iron  road  being  rented  at  so  much  per  ton  per 
kilometer  to  the  proprietors  of  Le  Creusot.  Six 
heavy  trains  run  backwards  and  forwards  daily 
between  the  works  and  the  mines.  The  mineral 
exists  in  a  stratum  five  miles  long  by  nearly  three 
quartei*s  of  a  mile  broad,  and  varies  in  thickness  from 
two  to  six  feet.  It  is  calculated  that  five  millions  of 
tons  are  yet  unworked,  Besides  the  Mazenay 
mineral,  Le  Creusot  consumes  enormous  quantities  of 
the  pisiform  ore  from  St.  Florent  (Cher),  specular 
ore  from  Elba,  and  magnetic  ore  from  Mokta-el- 
Hadid,  in  Algeria. 

The  building  in  the  park  is  really  quite  an  exhi- 
bition in  itself,  containing,  as  it  does,  specimens  of 
everything  that  goes  into  or  out  of  the  works  at  Le 
Creusot,  from  the  coal,  ore,  and  limestone,  to  the 
finished  marine  engine  of  3800  horse-power  just  con- 
structed for  "  rOc^an"  French  ironclad. 

On  entering  the  building  the  first  thing  we  have 
to  examine  is  the  contents  of  a  large  glass  case  on 
the  left,  consisting  of  specimens  of  the  coal,  coke,  ore, 
and  limestone,  used  in  the  production  of  the  iron 
used  at  Le  Creusot.  The  Mazenay  mineral  is  a  brown 
oolite,  much  mixed  with  calcareous  gangue,  and 
gives  fVom  27  to  28  per  cent,  of  metallic  iron.  The 
Mokta-el-Hadid  ore  yields  from  62  to  65  per  cent., 
the  Elba  ore  from  58  to  60  per  cent.,  and  the  St. 
Florent  pisiform  ore  from  38  to  40  per  cent  of  pure 
metal.  The  coal  used  is  peculiarly  free  from  pyrites, 
and  the  coke  manufactured  from  it  contains  but  a 
very  small  percentage  of  sulphur,  a  fact  which  ac- 
counts for  the  Le  Creusot  iron  being  famous  for  its 
freedom  from  "hot  shortness."  Next  to  these  we 
have  samples  of  the  different  qualities  of  pig-iron, 
from  No.  I,  which  in  the  refining  produces  a  coarse 
4ron  fit  for  rails,  &c.,  to  No.  7,  which  is  of  a 
quality  far  surpassing  our  best  English  iron.  Side 
by  side  with  these  are  the  various  qualities  of  pig 
best  adapted  for  castings.  Corresponding  with  these 
are  specimens  of  seven  different  qualities  of  wrought 
iron,  both  fibroud  and  homogeneous,  displayed  in  every 
way  that  can  show  their  particular  excellences.  The 
specimens  of  No.  7  are  certainly  wonderful,  and 
almost  seem  to  show  that  there  are  qualities  of  iron 
to  be  made  in  France  that  are  equal  to  any  in  the 
world,  not  excepting  even  Sweden.  Above  the  case 
are  several  interesting  pieces  of  cliemical  apparatus. 
The  first  of  these  is  an  apparatus  for  the  estimation 
of  iron  in  ores.  It  is  so  arranged  that  the  solutions 
of  the  ore  are  cooled  in  an  atmosphere  of  carbonic 
acid,  which  always  retains  the  iron  in  them  at  a 
minimum  of  oxidation.    When  cool  they  are  titrated  ' 


in  the  ordinary  way  by  Margueritte's  permanganate 
of  potash  process.    There  is  also  an  apparatus  for 
determining  the  amount  of  carbon  in  cast  iron.     The 
metal  is  reduced  to  a  fine  powder,  mixed  with  oxide 
of  copper  and  asbestos,  and  heated  to  redness,  the 
amount  of  carbonic  acid  liberated  being  determined  ^ 
in  the  usual  way.    There  is  also  an  apparatus  for  the 
analysis  of  coal-gas,  but  it  does  not  offer  any  point 
of  interest.    These  pieces  of  apparatus  are  placed  too 
high  up  for  close  examination.    The  rest  of  the  build- 
ing is  filled  with  marine  engines,  locomotives,  sta- 
tionary engines,  hydraulic  presses,  blowing  machines, 
steam-hammers,  girders,  and  other  objects  which  are 
rather  beyond  our  province  to  describe.    There  are 
also  large  models  of  the  mines  and  works,  which  are 
all  made  to  scale  in  the  most  beautiful  manner. 
Ronnd  the  walls  of  the  building  are  hung  plans  and 
sections  of  the  mines,  and  a  series  of  statistical  tables 
showing  the  rise  and  progress  of  Le  Creusot.    We 
are  strongly  tempted  to  transcribe  some  of  these 
statistics.    Messrs.  Schneider  seem  to  have  been  all 
along  thoroughly  imbued  with  the  notion  that  a 
miner  or  engine-fitter  is  something  more  than  a  mere 
machine.      They    give    their    workmen,    not    only 
"good  measure,"  but  the  "running  over"  that  is 
so  rarely  thought    of  nowadays.     They  have  built 
for  them  two  Roman  Catholic  churches  and  a  Pro- 
testant chapel,   boys*  and  girls'  schools,   a  library, 
a  hospital,  and  a  dispensary.    The  t«wn  of  Creusot, 
which  contains    25,000  inhabitants,  and  is    conse- 
quently the  most   populous  in  the  department    of 
the  Sadne  et  Loire,  has  been  paved,  lighted,  and 
beautified  by  them  in  a  way  that  would  earn  the 
approval  even  of  M.  Hausmann  and  they  have  not 
only  founded  a   savings  bank,  where  the  workman 
gets  5  per  cent,  for  his  savings,  but  they  have  done 
all  they  could  to  induce  their  me  a  to  become  the 
owners  of  the  houses  wherein  they  live.    They  have, 
as  much  as  possible,  abolished  female  labour  in  their 
works,  knowing  the  evil  influence  such  a  system  has 
upon  female  morality;   in  fact,  they  have  left  no 
means  untried  to  render  Le  Creusot  a  truly  happy 
valley,  in  which  "  rattening*'  is  unknown,  and  whose 
inhabitants  only  understand  the  word  "  strike"  in  its 
original  signification. 

In  a  corner  of  the  park,  close  to  the  Porte  de 
rUniversit^,  is  a  small  building,  containing  a  collec- 
tive exhibition  of  coal  from  a  number  of  companies 
who  work  the  Loire  coal-fields.  It  consists  of  speci- 
mens of  coal  and  coke  from  different  localities,  several 
models  of  machines,  cages,  etc.,  and  a  series  of  sections 
and  plans  of  the  various  coal-  fields.  Carves  and  C  o. 
add  to  the  interest  of  their  series  of  samples  by  show- 
ing specimens  of  nearly  every  product  derived  from 
coal.  One  large  model,  showing  the  mode  of  work- 
ing by  means  of  what  are  called  remblais  eomplets,  or 
packings  formed  of  blocks  of  sandstone,  quarried  and 
taken  down  for  the  purpose  of  supporting  the  roof,  is 
extremely  interesting.  This  system,  which  has  been 
adopted  all  through  the  Loire  district,  is  said  to  be 
most  serviceable  as  a  protection  against  spontaneous 
firing  and  loss  of  life  firom  the  falling  of  the  strata 
above.  The  Loire  coal-field,  the  centre  of  which  is  at 
St.  Etienne,  produces  over  2,000,000  tons  of  coal  per 
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anaam,  and  is  only  rivalled  in  this  respect  by  the 
Valenciennes  district.  Some  of  the  seams  near  St. 
Etienne  are  forty  feet  thick. 

La  Grand'Combe  Company,  one  of  the  largest 
in  France,  show  a  beantiful  series  of  plans  and  sections 
in  the  French  machinery  department  in  the  Exhi- 
bition bnilding  itself;  also  a  model  of  the  strata  in 
which  the  mines  are  situated,  nearly  twenty  feet 
square.  This  company  raises  nearly  600,000  tons  per 
annnm.  Their  head-quarters*  being  situated  at  Alais, 
they  are  in  easy  communication  with  the  Mediter- 
ranean ports»  and  supply  the  steamers  trading  to  and 
from  them  with  large  quantities  of  coal,  both  for 
their  own  use  and  for  exportation.  They  manufoc- 
ture  compressed  fUel  in  large  quantities,  their  pro- 
duction reaching  nearly  70,000  tons  a  year. 

On  the  walls  of  the  machinery  department  the 
Anzin  Company  (Valenciennes)  show  a  beautiful 
series  of  maps  and  sections.  Below  they  show  an 
immense  number  of  specimens  of  coal,  carefully 
described,  and  with  their  analyses  appended.  The 
Anzin  CoUeries  are  the  largest  in  the  world,  pro- 
ducing no  less  than  1,300,000  tons  per  annum,  and 
employing  8000  hands. 

The  machinery  department  is  particularly  rich  in 
all  kinds  of  mining  machinery  of  the  greatest 
interest,  but  the  calls  on  our  space  for  other  subjects 
more  closely  connected  with  chemical  science  compel 
us  to  refrain  from  entering  into  any  description  of  it. 

LITERATIXRE. 
hunt's  urb's  dictionary. 

Uab'S  IHcHonary  of  Arts,  Manufactures,  and  Mines, 
Sdited  by  Robebt  Hxtitt,  F.£,S,,  assisted  by 
numerous  Contributors  eminent  in  Science  and 
familiar  with  Manufactures.  Sixth  Edition.  In 
three  volumes.  London  :  Longmans,  Qreen,  and 
Co.,  1867. 

Thb  sixth  edition  of  this  well-known  and  very 
usefril  work  contains  a  considerable  amount  of  new 
and  valuable  information,  especially  relating  to^  the 
new  industries  of  the  aniline  dyes,  the  paraffin'  and 
petroleum  oils,  and  a  variety  of  new  inventions  con- 
nected with  metallurgy  and  the  working  of  mines. 
Coal-cutting  machines,  the  Man-engine  for  relieving 
miners  from  the  fatigue  of  ascending  and  descending, 
and  Ansell's  Fire-damp  indicator,  are  fully  described. 

The  articles  *  Artillery'  and  *  Fire-arms'  have  been  re- 
arranged, and  much  new  matter  added  relating  to 
breech-loading  ordnance,  tbe  penetrating  powers  of 
various  kinds  of  shot,  and  the  resistance  of  armour- 
plates. 

The  articles  '  Bleaching,'  'Calico-printing,'  'Cotton- 
tpinning,'and  others  relating  to  textile  manufactures — 
which,  by  their  full  descriptions  and  admirable  graphic 
illustrations  would  alone  suffice  to  stamp  the  work 
with  a  very  high  value — ^have  been  carefully  revised 
and  brought  up  to  tbe  present  state  of  knowledge. 

Great  pains  have  also  been  bestowed  on  many  of 
the  articles  relating  to  metals.  Under  <  Alum  inium'  we 
have  a  description  of  the  mode  of  preparing  this 
metal  as  carried  on  at  the  works  of  Mr.  Lowthian 


Bell,  of  Newcastle;  also  an  excellent  article,  written 
by  that  gentleman,  on  Aluminium-bronze.  The  article 
on  'Copper*  is  enriched  by  descriptions  of  several 
methods  of  utilising  the  "  copper-smoke  " — that  is  to 
say,  the  sulphurous  vapours  evolved  in  the  roasting 
of  copper-ores — for  the  manufacture  of  sulphuric  acid; 
also  of  various  methods  of  obtaining  the  copper  from 
sulphur-ores  containing  small  portions  of  tluit  metal 
which  have  been  burnt  for  the  production  of  sul- 
phuric acid. 

Under  *  Gold'  we  find  a  new  and  very  interesting 
account  of  the  gold  mines  of  North  Wales,  and  the 
modes  of  extraction  there  practised,  including  Mr 
Crookes's  ingenious  application  of  sodium  and  potas- 
sium to  facilitate  the  amalgamation  of  the  gold. 

The  excellent  article  on  Iron,  by  Dr.  Noad,  is  left 
nearly  in  the  same  state  as  in  the  former  edition ;  the 
new  method  of  puddling  by  machinery  being  treated 
in  a  separate  article.  In  connection  with  this  subject 
we  must  also  notice  the  new  description  of  Beasemer's 
process  of  making  steel  given  in  the  third  volume. 
Under  'Magnesium'  the  method  of  preparins:  that 
metal,  invented  by  Deville  and  Caron,  and  modified  by 
Sonstadt,  and  its  use  for  producing  a  light  possessing 
great  chemical  power,  are  satisfactorily  described. 
The  descriptions  of  the  remaining  metals  are  for  the 
most  part  the  same  as  in  the  former  edition. 

Under '  Electricity*  we  have  a  description  of  Abel's 
fuses  for  igniting  charges  of  gunpowder  by  electric 
action;  and  to  the  original  article  on  Electro-tele- 
graphy by  Mr.  Walker,  the  editor  has  added  an 
interesting  description  of  the  Atlantic  cable. 

Under  'Freezing*  there  is  a  short  description  of 
Carry's  ice-making  machine;  this,  we  think,  was 
deserving  of  a  graphic  illustration.  A  description 
and  figure  of  Kirk's  refrigerating  apparatus  used  in 
Young's  paraffin  works  would  also  have  been  a 
valuable  addition  to  this  article. 

There  are  also  new  articles,  or  additions  to  former 
articles,  on  Boring,  Cheese,  Exports,  Glycerin  (Nitro-), 
Hydraulic  Cements,  Hydraulic  Machinery  for  Mines, 
Manganates  as  Disinfectants,  Murexide,  etc 

After  having  noticed  so  many  important  additions 
to  the  Dictionary,  it  may  appear  somewhat  invidious 
to  speak  of  errors  and  omissions.  Still,  we  should 
scarcely  discharge  our  duty  as  critics  if  we  neglected 
to  do  BO,  and  moreover  we  think  that  by  pointing 
out  such  as  we  have  noticed,  we  may  be  doing  good 
service  for  the  improvement  of  future  editions. 

Acetylene.  —  This  hydrocarbon  being  a  con- 
stituent of  coal-gas,  a  short  article  upon  it  should 
have  been  introduced. 

Allots. — Matthiessen's  researches  should  certainly 
have  been  noticed. 

Alum,  BABic.--The  formula  of  this  salt  was  in- 
correctly given  in  the  last  edition,  and  the  error  is 
repeated  in  the  present. 

Atomic  Theort.  ATomo  Weights.— These  ar- 
ttcles  appear  to  have  done  duty  through  several 
editions.  They  represent  ideas  now  nearly  obsolete, 
and  should  have  been  omitted  or  rewritten. 

Bbbas.— This  article,  written  by  the  late  Dr. 
Normandy,  is  left  just  as  he  wrote  it,  and  accordingly 
Dr.  Dauglish*s  method  of  making  unfermented  bread. 
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which  has  now  for  some  yean  been  successfully 
carried  out  on  a  large  scale  by  the  Aerated  Bread 
Company,  is  spoken  of  as  "a  remarkable  process 
which  has  lately  excited  some  attention."  It  would 
have  been  worth  while  to  insert  a  foot-note  stating 
that  this  remark  was  written  some  years  ag^. 

Caebolio  acid. — Calvert's  process  of  manufacture 
should  have  been  noticed;  also  the  very  important 
application  lately  made  of  this  substance  by  Mr. 
Crookes,  as  a  disinfectant  in  the  case  of  the  cattle 
plague. 

CoAi-OAS.— The  excellent  article  by  Dr.  Prank- 
land  is  left  as  in  the  last  edition.  An  account  of  his 
recent  researches  on  the  conditions  of  luminosity  iu 
flame,  and  of  the  Rev.  W.  Bowditch's  method  of  re- 
moving volatile  sulphur-compounds,  would  have  added 
greatly  to  its  value. 

Coffee  (voL  i,  p.  845). — "  Boasted  coffee  affords  a 
much  richer  infusion  to  hot  water  containing  a 
minute  quantity  of  carbonate  of  soda,  and  improves  the 
quality  of  the  coffee  on  the  stomach  by  neutralising 
the  free  acids.''  We  would  seriously  recommend 
that  this  passage  be  translated  into  English  for  the 
next  edition. 

Coke. — ^The  German  synonyme  given  for  this  word 
is  "  Abgeschwefelte." 

CoLUMBiUM  or  NsoBira. — "A  peculiar  metal, 
extracted  from  a  rare  mineral  brought  from  Haddam, 
in  Connecticut.  It  is  also  called  tantalium,  from 
the  mineral  tantaUte  and  yttrotantalite,  found  in 
Sweden."  This  statement  of  the  identity  of  co- 
lumbium  and  tantalum  is  altogether  wrong.  The 
error  has  been  so  often  pointed  out,  and  the  distinc- 
tion between  the  two  metals  has  been  so  clearly 
demonstrated  by  the  researches  of  Rose  and  of  Ma- 
rig^ac,  that  its  repetition  at  the  present  day  is  inex- 
cusable. 

CouBnriKa  NiruBEBS. — "  It  is  usual  to  call  that 
number  the  combining  number  of  any  element  which 
expresses  the  proportion  in  which  it  unites  with  one 
part  by  weight  of  hydrogen."  According  to  this, 
the  combining  number  of  nitrogen  should  be  4$,  of 
carbon  3,  etc.  etc. 

Equivalents,  CHBHiCAL.^The  term  equivalent 
in  this  article  appears  to  be  used  synonymously  with 
atomic  weight,  or  combining  proportion. 

Feshbntation. — Pasteur's  important  researches 
on  this  subject  are  not  noticed. 

FuBNACE.~Under  this  head,  some  account  of 
Siemens'  regenerating  furnaces  might  be  looked  for. 
We  have  not  been  able  to  find  a  description  of  them 
in  any  other  part  of  the  Dictionary.  • 

G  UNCOTToy .  GuNPOwpEE.— The  space  devoted  to 
these  manufactures  is  hardly  commensurate  with 
their  importance.  The  recent  experiments  of  Abel 
are  but  slightly  noticed,  and  those  of  Bunsen,  and 
Schiachkoff,  and  Karolyi,  are  not  mentioned  at  all. 
There  are,  however,  some  judicious  observations  on 
Mr.  Gale's  process  for  rendering  gunpowder  tem- 
porarily non-explosive. 

GiTTTA  Pbrcha.  —  Miller's  experiments  on  the 
alteration  of  gutta  percha  by  oxidation,  etc.,  should 
have  been  noticed. 

HYFoaxTLFHiTES. — These  salts  are  very  imperfectly 


described.  The  use  of  sodic  hyposulphite  in  photo- 
graphy is  mentioned,  but  there  is  nothing  about  its 
use  as  an  antichlore.  Neither  is  there  any  mention 
of  the  method  of  preparing  it  on  the  large  scale  from 
soda- waste  and  gas-lime. 

Kbeobotb  or  Cbeosotb.— The  statement  that 
creosote  from  wood-tar  consists  essentially  of  the 
same  substances  as  the  so-called  coal-tar  creosote— 
namely,  phenol,  ^^HgQ,  and  creosol,G7H80— ^>  not 
in  accordance  with  the  results  of  recent  experiments. 
According  to  Hlasiwetz,  wood-creosote  consists 
mainly  of  an  acid  oil,  CgHioQi  (creosol),  which  is 
likewise  contained  in  the  product  of  the  destructive 
distillation  of  guaiac  resin. 

Metals. — ^Tbe  number  of  known  metals  is  stated 
to  be  forty-seven,  and  a  list  of  them  is  given ;  but 
cerium,  lanthanum,  didymium,  tantalum,  and  ruth€' 
mum,  are  omitted,  and  pelopium,  which  exists  in  name 
only,  is  still  retained. 

Methylated  Sfibit. — ^A  ftiller  account  of  this 
mixture,  and  of  the  Excise  regulations  as  to  its  sale 
and  use,  would,  we  should  tlunk,  have  been  accept- 
able to  many  manufacturers. 

'*  Methylbke,  a  peculiar  liquid  compound  of  carbon 
and  hydrogen  extracted  from  pyroxilic  spirit,  which 
is  reckoned  to  be  a  bihydrate  <^  methylene."  If  the 
author  of  this  statement  has  really  succeeded  in 
isolating  methylene,  let  him  at  once  communicate  his 
results  to  the  Royal  or  the  Chemical  Society;  we 
will  pi\>mise  Mm  undying  ikme. 

Nitbio  Aon>. — There  is  no  description  of  the 
modem  methods  of  condensation. 

OxALio  AoiD. — Dale's  process  for  preparing  this 
acid  by  treating  sawdust  with  caustic  alkali  is  not 
even  mentioned. 

PLATimiH. — ^There  is  no  description  of  Deville 
and  Debray's  method  of  treating  platinum-ore  and 
separating  the  several  metals  contained,  or  of  their 
furnace  for  fusing  platinum.  It  is  true  the  methods 
adopted  by  these  chemists  for  obtaining  rhodium 
and  ruthenium  from  platinum-retiduet  are  given 
under  their  respective  heads;  but  the  method  of 
treating  the  ore  itself,  and  especially  the  extraction 
of  platinum  from  it,  which  is  of  much  greater  im- 
portance to  manufacturers,  should  have  been  given 
under  Platinttm. 

Potash. — The  manufacture  of  the  carbonate  and 
other  salts  of  potash  is  very  imperfectly  treated;  the 
extraction  of  these  compounds  from  the  ashes  of 
marine  plants,  fh>m  sea-water,  and  brine-springs, 
from  the  salt-beds  of  the  Stassfurt  deposit,  and  from 
the  ashes  of  beet-root  obtained  in  the  beet-root  sugar 
manu&cture— all  processes  which  have  lately  risen 
into  gpreat  importance — are  altogether  omitted. 

Potassium.— The  method  of  obtaining  this  metal 
from  the  carbonate  is  described  exactly  as  in  former 
editions,  with  a  figure  of  the  old  cylindrical  condensers 
used  by  Brnnner,  which  are  well  known  to  afford  but 
very  imperfect  condensation;  and  there  is  nothing 
said  about  the  fiat  receivers  which  were  introduce  ^ 
by  Mareska  and  Doury,  and  are  now  universally  : 
adopted  in  the  preparation,  not  only  of  potassium* 
but  of  the  more  practically  important  metal,  sodiam. 
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Silicates. — ^Under  this  liead  the  application  of 
soluble  silicateB  to  mural  painting  should  have  been 
noticed. 

Soap. — The  article  is  left  as  in  the  last  edition,  so 
that  there  is  no  mention  of  Mr.  Oossage's  recent 
improvements  in  the  preparation  of  silicated  soaps. 
*  Stbam-boilebs. — **  Space  does  not  allow  of  our  en- 
tering on  a  consideration  of  this  important  subject.'' 
The  same  apology  was  made  in  the  last  edition.  We 
think  that  for  so  very  important  a  matter,  space 
should  have  been  found. 

SuoAB. — ^This  article  also  remains  as  in  the  former 
edition,  and  contains  no  account  of  the  modem  im- 
provements in  the  beet-sugar  manufacture,  so  well 
described  in  the  article  *'  Zucker-fabrication"  in  the 
last  volume  of  the  '  Handwdrterbuch  der  Chemie,' 
published  in  1865. 

Tantalum. — The  error  already  noticed  about  the 
identity  of  this  metal  with  columbium  is  repeated 
under  this  head.  The  name  of  the  discoverer  of 
columbium  is  also  printed  wrong — Hutchett,  instead 
of  Hatchett. 

We  have  now  done  with  fault-finding,  and  we  hope  it 
will  be  understood  that  in  pointing  out  the  above 
errors  and  omissions,  we  have  been  actuated,  not  by  a 
spirit  of  carping  criticism,  but  by  a  wish  to  offer 
suggestions  for  the  improvement  of  future  editions 
of  the  Dictionary.  Some  of  the  errors  which  we  have 
noticed  relate  to  matters  belonging  rather  to  a 
dictionary  of  pure  chemistry  than  to  one  devoted 
to  arts  and  manufactures :  still,  if  these  matters  find 
a  place  in  the  work,  they  should  be  given  cor- 
rectly. We  could  have  given  a  longer  list  of  errors 
of  this  class,  were  it  not  tor  the  fear  of  being  tedious, 
and  of  extending  this  notice  to  too  great  a  length. 
Before,  however,  dismissing  the  subject,  we  cannot 
he)p  expressing  an  opinion  that  rather  too  much 
space  is  given  to  articles  of  purely  scientific  interest, 
and  that  the  curtailment  of  these  in  future  editions 
would  afford  more  space  for  some  of  the  omitted 
matters  more  properly  belonging  to  a  dictionary  of 
arts  and  manufactutes.  On  the  whole,  however,  we 
can  congratulate  the  editor  on  the  production  of  a 
truly  viduable  work,  affording  a  clear  and  striking 
picture  of  the  present  state  of  manufacturing  and 
mining  industry. 


EDITORIAL  NOTES. 

COLLEGIATE   EDUCATION    AND   SCIENCE    AND 
ART   EXAMINATIONS. 

It  has  been  remarked  that  chemists  are  not 
always  so  well  educated  as  they  might  be  in 
subjects  somewhat  out  of  the  sphere  of  their 
special  science.  It  is  not  our  intention  to  con- 
sider whether  this  be  true  or  not,  and  we 
merely-  refer  to  the  assertion  as  a  sign  of  the 
prevailing  opinion  as  to  the  necessity  of  gene- 
ral education  for  rendering  fuUj  available 
particvdar  knowledge,  and  of  the  increasing 
demand   for  a   more   comprehensive   system 


which  distinguishes  the  present  educational 
movement. 

Before  a  committee  of  the  House  of  Com- 
mons the  Dean  of  Christchurch,  Oxford,  lately 
gave  as  his  opinion,  and  that  of  other  influen- 
tial members  of  the  university,  that  eveiy  effort 
ought  to  be  made  to  render  the  Oxford  system 
large  enough  to  meet  present  wants,  and  that 
medical  and  scientific  studies  shoold  receive 
tangible  encouragement,  so  as  to  induce  stu- 
dents to  avail  themselves  of  the  benefits  of  a 
collegiate  education.  This  authoritative  enun- 
ciation of  Oxford,  the  recent  appointment  of  a 
Lecturer  on  Chemistry  and  Physical  Science 
at  Trinity  College,  Cambridge,  and  the  growing 
popularity  of  the  Science  ^liipos,  are  satisfac- 
tory evidences  of  the  working  of  the  leaven  of 
modei-n  thought  in  both  the  ancient  univer- 
sities. The  movement  which  has  thus  affected 
bodies  eminentiy  conservative  and  opposed  to 
innovation,  by  loosening  their  deep-rooted 
prejudices  must  be  sustained  by  the  irresistible 
power  of  truth.  "  Magna  est  Veritas  et  pnB' 
valebit." 

In  the  new  order  of  things,  as  in  all  reactions, 
there  is  some  danger  of  running  into  extremes, 
and  BO  extending  the  curriculum  that  education 
must  be  superficial  and  smattering,  instead  of 
sound  learning  the  result.  At  present,  bow- 
ever,  we  need  not  discuss  the  possible  evils  of 
an  extravagant  extension  of  the  regular  course 
of  collegiate  studies.  The  recognised  authori- 
ties on  education  are  only  just  beginning  to 
perceive  that  their  system  is  too  narrow  for 
modem  requirements,  and  we  have  no  reason 
to  fear  that  they  will  enlarge  it  beyond  safe 
limits. 

We  wish  now  to  call  attention  to  a  sham 
educational  system,  in  which  general  knowledge 
goes  for  notmng.  This  system  is  the  invention 
of  the  managers  of  the  Science  and  Art  De- 
partment, whose  audacious  versatility  recalls 
the  oft-quoted  remark  of  Sidney  Smitb  upon 
Lord  John  Bussell,  that  he  would  take  com- 
mand of  the  Channel  Fleet  or  perform  a 
difficult  surgical  operation  at  a  moment's 
notice.  They  are  ready  for  any  work,  from  the 
carrying  out  of  a  scheme  of  national  education 
to  the  Duildinff  of  a  music-hall.  In  every 
respect  unfitted  to  deal  with  so  serious  a 
subject,  they  have  constituted  themselves  the 
head  of  a  system  of  Science  examinations, 
which  has  received  the  sanction  of  no  learned 
body,  and  with  the  principles  of  which  no  one 
but  themselves  is  acquainted.  Men  of  business 
look  with  suspicion  on  an  undertaking  wbich 
has  not  for  its  directors  those  who  command 
the  confidence  of  the  commercial  community ; 
and  the  first  questions  asked  when  a  prospectus 
is  issued  are— Who  are  the  directors  P  What 
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are  the  objects  of  the  undertaking  ?  and  what 
the  proposed  means  of  carrying  them  out? 
Now,  if  such  questions  be  put  in  the  case  of 
the  South  Kensington  speculation,  what  must 
be  the  answer  ?  We  respect  the  worthy  and 
amiable  nobleman  at  its  head,  but  we  cannot 
admit  that  he  is  competent  to  frame  a  scheme 
of  education ;  and,  auter  him,  there  is  not  one 
who  has  the  slightest  pretension  to  rank  among 
scientific  men.  Of  course  we  exclude  the  "  pro- 
fessional examiners,"  many  of  whom  are  men 
of  hififh  standing ;  but  they  are  the  servants, 
not  the  directors,  of  the  company ;  they  have 
but  to  work  in  their  particular  grooves,  and 
that  they  can  have  no  share  whatever  in  its 
management  must  be  clear  to  all  from  the  fact 
that  men  of  such  abilities  could  never,  if  they 
had  power  to  change  it,  suffer  the  continuance 
of  a  system  subversive  of  the  first  jjrinciples  of 
sound  education,  and  most  injurious  to  the 
public  at  large. 

A  scries  of  examinations  has  been  instituted 
for  granting  certificates  to  candidates,  declaring 
them  competent  to  teach  particular  branches  of 
science.  These  examinations  are  held  at  South 
Kensington  and  in  the  larger  cities  of  the 
empire,  in  twenty-two  subjects,  and  candidates 
may  take  certificates  in  one  or  a  dozen  subjects. 
A  candidate  may  fail  utterly  in  eleven  out  of 
twelve,  and  yet  receive  a  first-claas  certificate 
for  the  twelfth.  For  example,  suppose  he  takes 
CheiJiisiry,  Acotistics,  Light  and  Heat,  and  Mag- 
iietis^ni  and  Electricity ;  he  may  be  rejected  in 
the  lajst  two  subjects ;  and  yet  he  may  receive 
a  fiirst-class  certificate  in  Chemistry,  and  be  sent 
forth  as  a  highly  competent  teacher  of  this 
science.  We  need  not  comment  on  this.  Evciy 
one  who  knows  anything  about  Chemistry  is 
aware  that  it  cannot  be  properly  understood, 
much  less  taught,  without  a  tolerably  good 
knowledge  of  the  principles  of  Light,  Heat, 
and  Electricity. 

Here,  then  is  a  system  professedly  framed  to 
meet  present  wants,  to  save  us  from  sinking 
below  our  Continental  neighbours,  to  make  our 
artisans  science -and-art  workmen,  to  carry  the 
benefit  of  scientific  education  amongst  the 
working  classes,  founded  on  a  principle  dia- 
metric«ily  opposed  (if  founded  on  any  principle 
at  aU)  to  that  which  our  universities  and 
colleges  are  so  strenuously  labouring  to  es- 
tablish and  extend. 

We  have  before  had  to  notice'  the  blunders 
of  certificated  teachers.  Can  we  wonder  at 
these  when  such  tests  of  proficiency  are  re- 
quired ?  And  judging  from  the  works  of  those 
who  feel  themselves  called  upon  and  competent 
to  enlighten  the  public,  and  whose  merits  are 
recognised  by  the  institution  which  sealed 
them  with  its  sanction^  and  gave  them  places 


on  its  educational  staff,  what  opinion  are  we  to 
form  of  the  great  bulk  of  certificated  teachers  ? 
Some  mjiT  be  competent,  but  the  certificate  is 
no  proof  of  this,  and  we  are  left  witii  the 
painful  conviction  that  those  who  wish  to  learn 
are  perhaps  being  taught  by  teachers  of  whoso 
fitness  for  the  work  we  have  so  poor  an  as- 
surance. We  call  upon  those  interested  in 
education  and  the  welfare  of  the  working 
classes  to  take  steps  to  have  this  mischievous 
system  checked  or  remedied  without  further 
delay.  It  is  the  more  dangerous  because  it 
has  Government  support,  and  because  its 
power  to  confer  pecuniary  benefits  will  always 
secure  it  interested  defenders. 


ORIGINAL  COMMUNICATIONS. 

LONDON   WATER. 

TJhe  Thames  and  New  Eiver  Water  in  July.  By 
J.  A.  Wanklyn,  E.  T.  Chafu an,  and  M. 
H.  Smith. 


DjMCurTioN  or  Watkx. 

Date. 

1 

1 

< 

Wetl  MiddUtex  Contpany. 
Supply  pipe  of  house  in  Great  Titch- 

Ditto,  ditto 

Cabstand.  Portland  Road 

•01 
•01 
•01 
•01 

•066 
.064 
'064 

Cabstand,  Broad  Way,  Mammenmith 

•06 

Grand  Junction  Company. 
Cabstand,  Uxbridgc  Road,  opposite 

Queen's  Road 

House  in  Shepherd's  Bush 

Cabstand  in  Piccadilly 

Cabstand,  Marble  Arch 

July  17 

•01 
•01 

Same. 
Same. 

•08 

.07 
Same. 
Same. 

Chelsea  Company. 
Cabstand,  Palace  Yard,  Westminster 
Stand-pipe  near  Victoria  Station  ... 

July  19 

•01 
•01 

•07 
•10 

Southwark  and  fanxhaU  Company. 
Cabstend,  London  Bridge 

Ditto,  ditto 

Ditto,  ditto 

Stand-pipe  opposite  "Southampton 
Arms,"  Nine  Elms  Station  

Jane  IT 

July   6 

„    18 

„    18 

•04 
•015 
•01 

'104 

•16 

•ift 

•IS 

Lambeth  Company. 
Palace  Road,  Westmin8t«r  Bridge ...     July  19 
Cabstand  Borough,  Road ,    10 

•015 
*-oi5 

•14 
•15 

Ifew  River  Company. 
Supply  nipe  in  house,  Kingsland 

iA»ndoninstituti(m*7.;;;;;;;!;;;.';!:}H'y 

Mm 

Qo 

Dgle 
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The  above  table  contains  the  results  of  tbe 
application  to  the  waters  supplied  by  the 
Thames  Companies,  and  by  the  New  River 
Company,  of  our  direct  method  of  estimating 
the  nitrogen  of  the  nitrogenous  organic  matters 
contained  in  waters.  From  the  table  it  appeal's 
that  the  water  supplied  by  the  different  com- 
panies differs  mucn  in  quality.  These  differ- 
ences must  be  due  either  to  defective  filtration 
or  to  some  infiltration  into  the  pipes  of  impure 
water.  This  latter  view  of  the  case  derives 
some  support  from  the  fact  that  the  different 
samples  collected  on  the  same  day,  in  different 
parts  of  the  same  company's  district,  have  dif- 
ferent values.  On  the  other  hand,  no  marked 
increase  of  free  ammonia  accompanies  the  in- 
crease of  ammonia  from  nitrogenous  organic 
matter,  as  we  should  expect  if  the  true  cause 
were  leakage  into  the  pipes. 

The.  West  Middlesex  Company  appears  to 
supply  its  district  with  water  as  good  as 
Thames  water,  taken  at  the  company's  soui'ce 
of  supply,  can  be  made  hj  filtration,  and  to 
supply  all  parts  of  its  district  examined  by  us 
with  water  of  the  same  quality. 

The  Grand  Junction  Company's  water  ap- 
pears to  be  as  good,  or  almost  as  good,  as  the 
West  Middlesex  Company's,  and  here  again 
no  difference  of  importance  could  be  detected 
between  samples  of  water  taken  at  different 
parts  of  the  district.  We  are  in  the  habit  of 
applying  the  Clark  process  to  this  water  on  a 
sufficiently  large  scale  to  supply  a  household 
of  five  persons  with  water  for  drinking  and 
washing  purposes.  The  chalk  removed  is  of  a 
brown  colour,  and  the  colour  of  the  water,  as 
seen  in  mass,  is  improved. 

The  Chelsea  water  was  found,  at  one  portion 
of  the  district,  to  be  of  the  same  quality  as 
those  above  mentioned,  but  at  another  poHion 
of  the  district  it  yielded  40  per  cent,  more 
ammonia  from  organic  matter.  This  may,  we 
think,  be  set  down  with  a  strong  degree  of 
probability  to  infiltration  into  the  pipes. 

The  Southwark  and  Yauxhall  Company's 
water  has  been  examined  at  various  dates.  At 
the  earliest  date  some  of  the  other  London 
waters  were  found  to  be  a  little  worse  than  at 
the  date  of  the  last  examination;  still,  they 
never  yielded  half  the  amount  of  ammonia 
from  organic  matter  that  the  water  of  this 
company  did  on  the  21st  of  June.  This  result 
was  not  an  isolated  one,  for  water  from  the 
same  source,  on  the  19th  of  the  same  month, 
yielded  almost  the  same  numbers.  We  con- 
clude either  that  the  water  of  this  company  is 
not  so  well  filtered  as  that  of  the  other  com- 
panies mentioned  above,  or  that  a  constant  in- 
filtration into  its  pipes  must  take  place. 

The  Lambeth  Cfompany's  water  is  in  much 


the  same  state  as  that  of  the  Southwark  and 
Vauxhall  Company. 

The  water  of  the  New  River  has  been  ex- 
amined  many  times  and  from  different  parts 
of  the  district,  but  has  not  recently  differed 
appreciably  from  the  two  examples  here  given. 
It  appeal's  to  be  in  as  good  a  state  as  water 
taken  from  such  a  source  can  be  rendered  by 
mere  filtration. 

The  above  results  have  been  obtained  in 
summer,  when  the  Thames  water  is  said  to  be 
at  its  best.  In  winter  we  should  expect  that 
very  different  results  will  be  obtained. 

Londoti  Iiutitution, 

OUR  FOREIGN  CORRESPONDENCE. 
FRANCE. 

PabIS;  Jfify  28. 

Academy  of  Scienoes— History  of  the  Eoole  NomuJe. 

The  '  Comptes  rendas'  of  the  Academy  of  Sciences 
are  at  present  fall  of  interest ;  mineral,  organic,  and 
analytical  chemistry  being  equally  represented  in 
them.  There  is  an  interesting  paper  by  M.  G.  Lechar- 
tier,  On.  the  artificial  formation  of  Mimetetiie, 
and  of  certain  Chlorarseniates ;  a  communication  of 
M.  Bizio,  On  the  nature  of  the  Olycogenie  tubsttmce 
found  in  the  livers  of  Vertebrated  animals,  and  in  the 
several  tissues  of  Invertebrated  animals:  and,  lastly, 
a  communication  fh>m  Dr.  Phipson,  On  an  easy 
method  of  recognising  Bromine  and  Iodine  in  a 
solution  containing  both  bromides  and  iodides, 

M.  Lechartier  observes,  in  the  first  place,  that 
MM.  H.  Ste.-Claire  Deville  and  Caron,  in  their  memoir 
on  Apatite  and  Wagnerite,  have  succeeded  in  producing 
artificially,  not  only  these  two  minerals,  but  likewise 
a  considerable  number  of  minerals  of  similar  con- 
stitution, which  they  have  referred  to  apatite  and 
wagnerite  as  types.  Thus,  apatite  being  represented 
by  the  formula  [(P0)'"jCa"j06]jCa"Cla,  and  wagne- 
rite by  the  formula  (P0)'"xMg"j06.Mg"F»,  these 
chemists  have  succeeded  in  replacing  the  calciom  by 
lead,  strontium,  or  barium;  the  magnesium  by 
calcium,  manganese,  or  iron;  the  chlorine  by 
fluorine;  the  fluorine  by  chlorine;  and  have  thus 
obtained  a  series  of  minerals  belonging  to  one  or  the 
other  of  the  preceding  types.  Such  are  the  plumbic, 
strontic  and  baric  apatites,  and  the  chlorocaldc, 
chloromagnesic,  and  chloro-ferroeo-manganous  wag- 
nerites. 

All  the  apatites  crystallise  in  regular  hexagonal 
prisms,  and  all  the  wagnerites  in  right  prisms  with 
rhombic  base. 

M.  Lechartier,  perceiving  that  the  crystalline  form 
of  the  mineral  was  not  affected  either  by  the  nature 
of  the  metal  or  by  the  substitution  of  fluorine  for 
chlorine,  was  led  to  suppose  that  chlorarseniates 
analogous  to  apatite  and  wagnerite  might  be  pro- 
duced by  substituting  arsenic  acid  for  phosphoric  acid 
in  the  artificial  preparation  of  these  minerals.  This 
opinion  was  further  supported  by  the  analogy  ex- 
isting between  the  native  phosphates  and  arseniatce 
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with  regard  to  tbeir  composition  and  crystalline  form, 
and  by  the  existence  of  mimetesite^  a  chlorarseniate 
of  lead  isomorphous  with  pyromorphite,  to  the  type 
of  which  it  belong^  Finally,  that  which  afforded  the 
strongest  presumption  in  favonr  of  M.  Lechartier's 
idea,  was  that  M.  Debray,  in  1865,  had  obtained  an 
arseniated  apatite  either  by  heating  arseniate  of 
calcinm  (AsO)'"xCa"iHx06,  in  a  sealed  tube  to  250° 
with  a  solution  of  chloride  of  calcinm,  or  by  fusing 
arseniate  of  calcium  with  an  excess  of  the  chloride. 

M.  Lechartier's  expectations  have  been  fully 
realised.  To  obtain  arseniated  apatites  and  wagne- 
rites,  he  has  recourse  to  the  process  previously  em- 
ployed by  MM.  Deville  and  Caron  for  preparing  the 
phosphorated  apatites  and  wagnerites.  This  process 
consists  in  dissolving  the  metallic  phosphate  or 
arseniate  at  a  red  heat  in  the  chloride  of  the  metal 
which  forms  the  base  of  the  salt  operated  on.  The 
fused  mass  appears  homogeneous,  but  the  desired 
mineral  crystallises  irom  it  on  cooling.  To  introduce 
fluorine  into  the  substance  to  be  prepared,  it  is  suffi- 
cient to  mix  the  chloride  which  serves  as  flux  with  a 
fluoride  of  the  same  metal. 

By  proceeding  in  this  manner  M.  Lechartier  has 
prepared  two  arseniated  calcic  apatites,  one  contain- 
ing chlorine,  and  the  other  fluorine ;  an  arseniated 
plumbic  apatite  (mimetesite) ;  and  arseniated  strontic 
and  baric  apatites.  He  has  likewise  obtained  arse- 
niated calcic,  magnesic,  and  manganous  wagnerites. 
The  formulae  of  these  compounds  are  as  follows : 


Aneniated  Apatites, 

Arseniated  Calcic  Apa- rK^<»"'*C*"^^]^^"{S 
*'^ [[(AsO)'"iCa",06]j.Ca"{^ 

Arseniated  PlumbicAp-  f  ^/A«o^"^Ph'^rv^,  Ph"  /  ^ 
atite  (Mimetesite)...  1«-^^*"J   iFb  jUdJj.Fb   |^j 

^"JS^!!^.®!!!"*;^^!!"^  [(Aso)-xSr",06],.s.''{g 

Arseniated  Baric  Apatite,  [(A80)'"iBa",06]3.Ba''  j  ^ 

Arteniated  Wagnerilet, 
Arseniated  Calcic  Wagnerite,  (AsO)'"iCa''306.Ca  |  ^ 


Arseniated       Magn 
Wagnerites 


;  r(AsO)'"xMg",0(S.Mg"-[g 


(AsO)'"iMg",06.Mg  {^ 

^mjn^ite  .''.T!'!'{(^-0)'''*^'''^M'^{S 

In  studying  these  several  compounds  M.  Lechartier 
has  verified  a  law  previously  established  by  Deville, 
namely,  that  the  apatites  contain  as  bases  those 
metals  whose  carbonates  crystallise  in  the  rhombic 
form,  like  arragonite;  but  that  the  wagnerites,  on  the 
contrary,  contain  metals  whose  carbonates  are  rhom- 
bohedral,  like  Iceland  spar.  Calcinm,  whose  car- 
bonate crystallises  in  either  form,  ii  likewise  capable 


of  forming  minerals  belonging  either  to  the  apatite 
or  to  the  wagnerite  g^oup.  This  fact  is  interesting, 
inasmuch  as  it  shows  that  the  difference  observed 
between  spathic  and  arragonitic  metals  is  more 
essential  than  has  hitherto  been  supposed.  Apatites 
differ,  indeed,  from  wagnerites,  not  only  in  crystalline 
form,  but  also  in  composition. 

The  several  chlorarseniates  obtained  by  M.  Lechar- 
tier are  soluble  in  nitric  acid,  a  property  which 
renders  it  easy  to  determine  the  chlorine  contained 
in  them  by  means  of  nitrate  of  silver. 

The  only  difference  observed  by  M.  Lechartier 
between  the  production  of  th^  chlorarseniates  and 
that  of  the  chlorophosphates  relates  to  apatite  and 
wagnerite  containing  calcium.  When  phosphate  and 
chloride  of  calcium  are  f\ised  together,  the  product  is 
always  a  mixture  of  apatite  and  wagnerite ;  but  by 
insing  a  mixture  of  arseniate  and  chloride  of  calcium, 
we  may  obtain  at  pleasure  either  an  arseniated  apatite 
or  an  arseniated  wagnerite.  At  a  high  temperature 
the  arseniated  apatite  is  alone  produced,  whereas  at  a 
lower  temperature,  a  little  below  the  melting-point 
of  chloride  of  calcium,  nothing  but  wagnerite  is 
formed.  At  intermediate  temperatures  these  two 
bodies  are  produced  simultaneously. 

The  memoir  of  M.  Bizio  is  not  less  interesting 
than  the  preceding.  A  y^  and  a  half  ago  this 
Venetian  chemist  showed  that  several  invertebrated 
animals  contain  a  glycogenous  substance  in  their 
livers;  and  by  subsequent  researches  he  has  found 
that  this  substance  is  identical  with  that  which  is 
extracted  from  the  livers  of  vertebrated  animals; 
he  has,  moreover,  subjected  this  substance  to  a 
thorough  investigation,  which  I  now  propose  to  bring 
before  you. 

I  shall  pass  rapidly  over  the  physical  properties 
of  glycogen,  which,  according  to  M.  Bizio,  has  a 
gummy  consistence  when  dried  slowly  in  the  air  after 
precipitation  by  alcohol,  its  ordinary  pulverulent  state 
being  due  merely  to  the  rapidity  with  which  it  is 
usually  dried. 

The  most  interesting  point  of  the  memoir  is  the 
analysis  of  glycogen.    This  analysis,  made  upon  the 
substance  dried  at  100°,  or  at  ordinary  temperatures 
in  a  vacuum,  yielded,  as  might  have  been  expected, 
numbers  leading  to  the  formula  C6H10O5. 
!      But,  on  the  other  hand,  the  same  glycogen,  when 
I  dried  in  the  air,  agrees  with  the  formula  CiiHtfOii, 
'  or,  better,  CixHioOio  +  aq*    This  fact  tends  to  show 
that  the  formula  of  glycogen  should  be  double  of  the 
I  preceding.    To  verify  it,  M.  Bizio  precipitated  a  solu- 
tion of  glycogen  with  basic  acetate  of  lead,  and 
analysed  the  *  resulting  plumbic  precipitate,  which 
yielded     numbers    agreeing    with     the     formula 
CizHi8Pb"Oio.     Dry  glycogen  has,  therefore,  the 
formula  CixHioOio.    According  to  this  formula,  it  is 
the  anhydride  of  a  diglucosic  alcohol,  that  is  to  say, 
of  a  body  analogous  to  dextrin,  and  not  to  starch, 
which,  according   to    the    rescdts  obtained  by  M. 
Musculus,  appears  to  be  the  anhydride  of  a  triglucosic 
alcohol.  ^I(> 

As  the  opinions  entertained  respecting  the  nature 
of  starch  and  of  bodies  allied  to  it  are  still  hypo- 
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thetical,  althongh  highly  prohahle,  everything  re- 
hiting  to  this  question  and  capable  of  throwing  a  new 
light  upon  it  presents  especial  interest.  It  is  for  this 
reason  that  we  have  called  the  attention  of  chemists 
to  the  recent  communication  of  M.  Bizio. 

The  memoir  of  Dr.  Phipson  is  not  so  interesting 
as  either  of  the  two  preceding.  Dr.  Phipson  has  shown 
that  a  solution  of  iodine  in  carbonic  disulphide  is 
completely  decolorised  by  chlorine,  the  iodine  being 
thereby  converted  into  chloride  of  iodine,  whereas  a 
solution  of  bromine  in  the  same  liquid  preserves  its 
characteristic  oranse  colour  when  subjected  to  the 
action  of  chlorine,  that  element  not  combining  with 
the  bromine  under  these  circumstances. 

Dr.  Phipson  has  applied  this  reaction  to  qualitative 
analysis.  He  mixes  the  liquid  containing  the  bromide 
and  iodide  with  chlorhydric  acid  and  carbonic  di- 
sulphide, and  agitates  it  after  adding  a  small  quantity 
of  chloride  of  lime.  The  carbonic  disulphide  then 
assumes  the  violet  coloration  due  to  the  presence  of 
iodine.  On  continuing  the  addition  of  chloride  of 
lime,  if  the  substance  to  be  analysed  is  free  from 
bromine,  the  iodine  passes  to  the  state  of  chloride  and 
the  liquid  becomes  completely  decolorised ;  but  if  the 
liquid  contains  bromine,  the  carbonic  disulphide, 
though  it  still  loses  its  violet  tint,  acquires  instead  of 
it  an  orange  colour,  which  persists  in  spite  of  fresh 
additions  of  chloride  of  lime. 

We  will  not  express  a  decided  opinion  as  to  the 
value  of  this  analytical  process,  as  we  have  not  yet 
tried  it  ourselves;  hut  if,  as  the  author  asserts,  it 
affords  the  means  of  recognising  quantities  of  iodine 
and  bromine  too  small  to  be  detected  by  spectral 
analysis,  its  utility  will  be  undeniable.  Everybody 
knows,  indeed,  how  difficult  it  is  to  detect  broi^aine 
when  mixed  with  iodine. 

I  would  gladly  speak  to  you,  also,  of  a  memoir  by 
M.  Lie  ben,  which  was  published  some  months  ago 
in  an  Italian  journal,  and  has  recently  appeared  in 
French  in  the  'Moniteur  Scientifique'  of  Dr. 
Quesneville ;  but  the  extent  and  importance  of  this 
memoir  induced  me  to  defer  it  to  another  week,  in 
the  hope  that  the  '  Comptes  rendus '  of  the  Academy 
may  be  less  full  of  matter  than  to-day,  and  so  leave 
space  to  speak  of  it.  I  shall  conclude  the  present 
communication  with  a  brief  histoiy  of  the  £cole 
Korinale,  believing  that  the  events  which  have 
recently  occurred  there  will  invest  this  history  with  a 
peculiar  interest.  Moreover,  the  £cole  Normale  is  one 
of  our  most  important  schools,  and  as  The  Labo- 
HATOBT  professes  to  give  an  account  of  the  principal, 
educational  establishments  of  foreign  countries,  I 
hope  that  a  few  words  about  the  Ecole  Normale  may 
be  acceptable  to  your  readers. 

The  £coIe  Normale  is  a  creation  of  the  Revolution, 
having  been  founded  by  a  decree  of  the  Convention 
of  9  Brumaire,  an.  Ill  (30  Oct.,  1794).  It  was  one 
of  the  numerous  creations  of  public  instruction, 
amongst  which  must  be  placed  the  Ecole  Polytech- 
nique,  the  Bureaux  des  Longitudes,  the  Museum 
d'Histoire  Naturelle,  the  Conservatoire  dea  Arts  et 
Metiers,  the  Mus^  da  Louvre,  the  CoDBervatoire  de 
Mnsiqae,  and  the  Institnt. 


The  £cole  Normale  was  established,  not  only  for 
the  teaching  of  pure  science,  but  also  for  instruc- 
tion in  the  art  of  teaching.  It  was  a  school  intended 
for  the  training  of  professors.  The  first  teachers 
were  men  of  renown — Monge,  Lagrange,  and 
Laplace,  for  mathematics;  Berthelot,  Thouin,  Dau- 
beuton,  and  Hauy,  for  the  physical  sciences ;  Yolncy, 
Bemardin  de  St.  Pierre,  La  Harpe,  Garat,  and  Yiard, 
for  literature  and  philosophy. 

The  lectures  of  the  first  Normal  School  began  in 
January  and  ended  in  May.  They  were  published 
and  widely  circulated.  They  corresponded  rather  to 
the  lectures  of  our  Faculties  than  to  those  of  our 
actual  Normal  Schools.  They  were  not  repeated.  The 
9th  Thermidor  had  inaugurated  the  political  reaction, 
and  this,  continually  progressing,  had  sought  to  anni- 
hilate all  the  creations  of  the  revolutionary  era.  The 
Ecole  Normale  was  consequently  suppressed  for  about 
twelve  years,  and  was  not  reconstituted  till  1808. 
The  new  school,  however,  did  not  resemble  that  of 
the  republican  period.  The  Republic  had  established 
at  the  £cole  Normale,  as  at  the  ficole  Poly  technique, 
a  true  externat,  a  free  coarse  of  instruction.  For 
this  the  Empire  substituted  a  rigorous  intenuU,  never 
giving  leave  of  absence  to  the  pupils.  Another  modi- 
fication was  the  obligation  impeded  upon  the  pupils 
of  assiduously  attending  the  religious  services ;  in  a 
word,  liberty  was  superseded  by  a  system  of  minute 
regulations,  and  in  this  respect  nothing  was  neg- 
lected. Even  the  uniform  became  the  object  of 
particular  attention ;  according  to  the  imperial  regu- 
lation, the  outfit  must  contain,  amongst  other  things, 
two  hats,  one  of  which  was  French  (or  "  chapeau  a 
trois  comes"),  twelve  cravats,  and  two  pairs  of  sheets. 

With  the  suppression  of  liberty  the  character  of 
the  instruction  had  been  lowered.  There  were  no 
more  special  professors  at  the  &ole  Normale,  but  the 
pupils  were  obliged  to  attend  the  lectures  of  the 
College  de  France,  the  £cole  Polytechniqae,  the 
Museum,  and  the  Faculty  des  Lettres.  As  to  the 
school  itself,  it  had  no  other  special  masters  than  a 
certain  number  of  pupil-teachers  (eleves  r^petiteors), 
among  whom,  however,  it  was  fortunate  enough  to 
number  Villemain,  Loubbroy,  and  Cousin,  for  litera- 
ture, Dulong  and  Pouillet  for  the  sciences.  The 
conditions  imposed  by  the  decree  on  the  pupils  of  the 
Normal  School  were  not  of  a  nature  to  render  the 
instruction  popular :  hence,  of  the  maximum  of  300 
pupils  fixed  by  the  decree,  the  school  received  only 
45,  and  this  number  was  never  exceeded  down  to 
J  826,  the  date  of  its  suppression. 

In  fairness,  however,  we  must  add  that,  if  the  sys- 
tem established  by  the  imperial  decree  was  not 
adapted  to  popularise  the  Normal  School,  it  had  at 
least  one  compensation  which  ought  to  be  highly 
appreciated  at  the  present  day — ^the  young  men  who 
entered  there  were  exempted  from  military  service, 
and  enjoyed  free^  maintenance. 

The  Restoration  preserved  the  imperial  system, 
merely  relaxing  it  a  little,  so  far  as  to  allow  the 
pupils  to  go  oat  once  a  month,  and  improving  it  by 
establishing  a  special  coarse  of  instruction,  distinct 
irom  that  of  the  Faculties.  In  1826  the  school  was 
sappressed  fbr  political  reasons.    The  minute  supervi- 
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sion,  and  the  painB  which  were  taken  to  maintain  the 
pupils  in  a  spirit  of  attachment  to  the  thzone  and  the 
altar,  did  not  prevent  hoth  pupils  and  professors  iVom 
proving  intractahle,  and  it  was  for  this  reason  that 
the  government  determined  to  shut  np  the  school. 
Some  time  afterwards,  under  the  ministrj  of  M.  de 
Martignac,  it  was  partly  re>established,  but  its  com- 
plete reconsiitution  dates  from  1830.  After  the  re- 
volution of  July  the  course  of  instruction  was  en- 
larged ;  the  gratuitous  maintenance,  at  first  limited 
to  a  small  number  of  pupils,  became  the  general  rule ; 
and  eminent  professors  were  appointed  to  direct  the 
studies  of  the  pupils.  In  1848  nothing  was  changed 
in  the  Normal  School  except  the  costume ;  but  the 
costume  established  by  the  Republic  could  not  be 
tolerated  by  the  Monarchy.  In  1 85 1,  therefore,  the 
ancient  costume  was  re-established,  and  the  puerility 
was  carried  even  to  the  point  of  ordering  the  pupils 
to  shave  off  their  beards,  under  the  pretext  that, 
"  puisque,  gr&ce  k  T^nergie  d'un  gouvemement  r^para- 
teur,  le  calme  renait  dans  les  esprits  et  I'ordre  dans  la 
society,  il  importe  que  les  demieres  traces  de  I'anar- 
chie  disparaissent."  This  sentence  is  taken  word  for 
word  from  the  circular  of  M.  Fortoul.  Moreover,  an 
annoying  system  of  minute  supervision  took  the  place 
of  the  law  of  liberty  which  had  previously  prevailed. 
Happily  this  system  did  not  endure,  and  matters  have 
at  length  been  restored  nearly  to  the  state  in  which 
they  existed  before  the  coup  d'ifai. 

It  is  only  a  few  days  since  an  event  took  place  at 
the  school.  The  pupils  having  congratulated  M. 
Sainte-Beuve  on  the  speech  which  he  had  made  in 
the  Senate  in  defence  of  the  rights  of  free  thought, 
the  Normal  School  was  dosed.  Fortunately,  this 
disastrous  event  did  not  produce  the  bad  effects  which 
might  have  been  expected.  The  school  was  reopened 
some  days  afterwards  for  half  the  pupils,  and  there 
is  every  reason  to  hope  that  the  other  half  will  be 
allowed  to  return  after  the  vacation. 

The£coleNormale,  at  the  present  day,  possesses  dis- 
tinguished professors.  Chemistry,  which  interests  us 
more  particularly,  is  represented  there  by  M.  H.  Ste.- 
Claure  Deville.  This  chemist  has  filled  op  a  laboratory 
of  mineral  chemistry,  in  which  many  important  dis- 
coveries have  originated,  and  under  his  direction 
there  has  been  formed  a  body  of  distinguished  young 
chemists,  namely,  MM.  Debray,  Troost,  etc.  etc. 

This  sliffht  notice  of  the  £cole  Normale  being  suffi- 
cient to  give  you  an  idea  of  the  school,  I  will  con- 
dnde  this  letter  with  the  announcement  that  the 
nomination  of  M.  Dumas  to  the  post  of  Director  of 
the  Mint  is  an  accomplished  fact.  N. 

CORRESPONDENCE. 

ELECTRIC  ALARUM  FOR  AIR-BATH — DETERMINA- 
TION   OF   THE    FUSING-POINTS   OP   ALLOYS. 

To  the  Bdilor  qf  The  LABOxAToar. 

SiB, — As  a  constant  reader  of  your  Journal,  I  trust 
the  following  short  account  of  some  recent  experi- 
ments may,  perhaps,  be  thought  worthy  a  place  in 
its  columns. 

My  original  intention  was  to  make  use  of  an  alloy 


of  known  fusing-point,  in  conjunction  with  an  elec- 
tric-bell arrangement,  to  indicate  a  rise  of  tempera- 
ture in  an  air-bath,  a  matter  often  of  considerable 
importance.    The  form  of  apparatus  was  as  follows : 

A  glass  tube  bent  into  llie  form  of  the  letter  IT, 
having  one  limb  much  shorter  than  the  other,  is  fixed 
in  the  bath  by  means  of  a  perforated  cork  adapted  to 
the  longer  limb,  and  to  an  aperture  in  the  cover. 
Down  the  longer  limb  two  insulated  wires  pass  into 
the  bend,  so  that  their  ends  are  beneath  the  mouth 
of  the  shorter  limb.  The  ends  of  the  wires  are  un- 
covered, but  carefully  kept  apart  by  a  very  thin 
shaving  of  cork.  A  copper  tube  just  small  enough  to 
pass  into  the  mouth  of  the  shorter  limb  has  the  fusible 
alloy  cast  into  its  centre. .  One  of  the  insulated  wires 
is  connected  with  an  electro-magnetic  bell  arrange- 
ment, and  the  other  with  a  couple  of  Smee*s  cells. 

The  working  of  the  apparatus  will  be  readily 
understood.  When  the  temperature  of  the  bath 
reaches  a  certain  point  the  alloy  fuses,  and  imme- 
diately completes  the  connection  of  the  previously  in- 
sulated wires  in  the  bend,  and  the  bell  rings.  The 
apparatus  is  well  adapted  for  a  lecture  experiment, 
but,  owing  to  the  convection  currents  in  an  air-bath, 
it  needs  some  modification  before  it  can  be  advauta- 
g^uslyused  in  the  laboratory  for  the  purpose  intended. 

The  above  experiments  subsequently  led  to  its 
application  in  fixing  the  fusing-points  of  alloys.  For 
this  purpose  the  tube  and  alloy  were  similarly 
arranged,  any  small  space  between  the  copper  and 
glass  tubes  being  closed  with  plaster  of  Paris.  The 
whole  was  thus  immersed  as  fkr  up'as  the  alloy  in  a 
bath  of  mercury,  having  a  thermometer  in  it,  and  to 
which  heat  was  gradually  applied.  The  temperature 
was  noted  upon  the  first  stroke  of  the  bell. 

The  fusing-points  thus  indicated  were  controlled  by 
pladng  a  similar  copper  tube  containing  the  same 
alloy  through  a  narrow  cork  into  a  wide  glass  tube, 
into  which  mercury  was  poured  so  as  to  surround  the 
copper  tube;  heat  was  carefully  applied,  and  the 
temperature  noted  at  which  the  alloy  fused  out  of 
the  tube. 

I  will  not  take  up  your  space  with  a  detail  of  each 
experimental  number,  but  may  state  that  from  a 
mean  of  many  experiments  by  both  methods  there 
was  onlv  a  difference  of  '35  of  a  degree  C.  I  propose 
to  use  this  method  for  some  future  experiments. 
I  am.  Sir,  yours  truly, 

Thohab  Bloxak,  F.C.S., 
Lecturer  on  Scieuct,  CkellMkam  College. 


Abtioleb  in  Pbepabatiok. — We  have  much 
pleasure  in  announcing  to  our  readers  that  we  have 
received  from  M.  A.  Naquet,  of  Paris,  a  paper  which 
passes  in  review  some  remarkable  statements  made 
by  M.  Ste.-Claire  Deville  in  two  lectures  delivered  by 
him  before  the  Chemical  Sodety.  We  shall  print 
this  commumcation  in  our  next.  A  very  important 
article  by  Dr.  Matthiessen  and  Mr.  Hockin  on  |the 
Determination  of  the  Electrical  Conducting  Powers 
of  Metals  and  Alloys,  illustrated  by  several  carefully- 
executed  wood  engravings,  will  appear  immediately. 
We  hope,  further,  to  be  able  to  give  our  readers  a  second 
article  by  l-^rofessor  Eekpl^  in  our  next  numbe/,^^^  "^'^ 
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ABSTRACTS  OF  FOREIGN  PAPERS. 

BY   HENRY  WATTS,   B.A.,   F.R.S., 

AND   E.  J.   MILLS,  D.SC. 

On  Coriamyrtin  and  its  Derivatives,    By  J.  Riban.* 

Coriaria  myrfifolia,  a  very  poisonous  plant  grow- 
in  the  south  of  France,  in  Hpain,  and  in  Italy,  and 
formerly  used  in  dyeing  for  the  production  of  black 
colours,  and  sometimes  for  adulterating  senna,  owes 
its  poisonous  properties  to  a  well-defined  cry stalli sable 
substance  called  coriamyrtin,  first  obtained  from 
it  by  the  author  in  i864.t  This  substance  may  be 
extracted  from  the  berries  or  from  the  leaves  of  the 
plant ;  but  the  young  shoots,  from  40  to  60  centi- 
metres high,  gathered  in  March,  yield  the  largest 
product,  at  least  for  plants  growing  in  the  latitude 
of  Montpellier.  The  shodts  are  crushed  in  a  mill  and 
pressed;  the  expressed  juice  is  treated  with  basic 
acetate  of  lead ;  and  the  filtered  liquid  is  freed  from 
excess  of  lead  by  sulphuretted  hydrogen,  then  evapo- 
rated to  a  syrup,  and  repeatedly  shaken  up  with 
ether,  which  dissolves  the  coriamyrtin,  and  leaves  it 
on  evaporation,  in  crystals  having  a  slight  brown 
colour.  These  crystals,  after  draining  on  a  brick, 
may  be  rendered  perfectly  white  and  pure  by  one  or 
two  crystallisations  from  boiling  alcohc^.  1 200  kilo- 
grammes of  young  shoots  yield  about  87  grammes  of 
pure  coriamyrtin;  but  the  yield  decreases  as  the 
season  advances,  and  towards  the  end  of  October  it 
becomes  very  small. 

Coriamyrtin  is  a  white,  bitter,  very  poisonous  sub- 
stance, crystallising  in  oblique  rhomboXdal  prisms  of 
08*^40',  having  the  basal  edges  truncated.  It  is  an- 
nydrous,  and  melts  at  220^  to  a  colourless  liquid,  which 
solidifies  to  a  crystalline  mass  on  cooling,  but  turns 
brown  if  exposed  to  that  temperature  for  some  time. 
It  is  slightly  soluble  in  water,  easily  soluble  in  boiling 
alcohol  and  ether.  100  pts.  of  water  at  22°  dissolve 
1*44  pts.  of  coriamyrtin;  100  pts.  of  alcohol  at  the 
same  temperature  dissolve  2  parts. 

The  alcoholic  solution  turns  the  plane  of  polarisa- 
tion to  the  right;  for  the  transition  tint  [«]  =:  24*5'' 
at  20**. 

Coriamyrtin  is  decomposed  by  fuming  iodhydrio 
acid,  slowly  in  the  cold,  rapidly  at  loo^  a  large 
quantity  of  iodine  being  separated,  and  a  black  soft 
substance  deposited  ;  and  if  the  supernatant  liquid  be 
decanted,  the  black  substance  washed  with  cold  water 
and  dissolved  in  absolute  alcohol,  and  the  resulting 
solution  mixed  with  a  few  drops  of  strong  caustic 
soda^  a  fine  purple  red  colour  is  produced,  resembling 
that  of  an  alcoholic  solution  of  fuchsine. 

This  reaction  is  extremely  delicate,  being  produced 
even  with  a  milligramme  of  the  substance.  In 
operating  with  very  small  quantities,  it  is  best  to 
place  the  substance  in  a  small  capsule,  moisten  it 
with  a  few  drops  of  fuming  iodhydric  acid,  then 
heat  it  in  the  water-bath  till  the  greater  part  of  the 
acid  is  driven  off;  if  now  a  small  quantity  of  al- 
cohol be  added,  and  then  a  few  drops  of  caustic  soda, 
the  characteristic  colour  will  be  produced. 


•  Bull.  Soc.  Chim.'  [1],  rii,  79. 
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Coriam3rrtia  is  a  neutral  substance,  neither  arta* 
rating  acids  nor  forming  a  precipitate  with  platinie 
chloride.  It  does  not  contain  )iitrogen,  and  is  not 
acted  upon  by  synaptase.  It  gives  by  analysis,  63*9 
to  64' 2  per  cent,  carbon  and  6*6  hydrogen,  agreeing 
nearly  with  the  formula  CjoH]60ics  which  requires 
647  carbon,  6*5  hydrogen,  and  29*8. 

Bromoeoriami/rtin,  C3oH)4BrxOio,  is  formed  ou 
adding  bromine,  drop  by  drop,  to  coriamirrtin  sus* 
pended  in  cold  alcohol.  It  cr}'8talU8e8  from  boiling 
alcohol  in  fine  anhydrous  needles,  slightly  soluble  in 
cold  water,  very  soluble  in  boiling  alcohol,  and  haviiig 
an  extremely  bitter  taste. 

Chlorine,  passed  through  a  mixture  of  coriamyrtin 
and  water,  forms  a  crystalline  substance  composed  of 
several  amorphous  chlorinated  compounds,  wluch 
cannot  be  separated  by  successive  crystallisations. 

Action  of  Bases  on  Coriamyrtin, — Most 
attack  coriamyrtin  in  presence  of  water.  With  potash 
and  soda  only  brown  compounds  are  obtained;  bat 
with  less  active  bases,  such  as  baryta  and  lime,  coria- 
myrtin assimilates  the  elements  of  five  molecules  of 
water,  producing  a  dibasic  add,  which  unites  with 
the  base.  Thus,  when  coriamyrtin  is  heated  with 
water  and  excess  of  baryta  to  100^  for  about  two 
hours  (best  in  an  atmosphere  of  hydrogen),  the  excea 
of  base  removed  by  carbonic  acid,  and  the  filtered 
liquid  evaporated,  a  brittle  friable  mass  is  obtained, 
which,  when  freed  from  adhering  coriamyrtin  by 
washing  with  ether,  has  the  composition — 

C3oH46Ba"Oi6; 

CjoHj60io  +  Ba"0  +  5H1O  =  C3oH46Ba"0]6. 

The  calcium-salt.  CjoH46Ca"Oi6,  is  obtained  in  s     | 
similar  manner.    These  compounds  are  hygrometric. 
very  soluble  xa.  water,  slightiy  soluble  in  cold  alcohol, 
insoluble  in  ether.    They  do  not  possess  the  bitter 
taste  of  coriamyrtin. 

The  acid,  separated  from  them  by  sulpbnric  or 
oxalic  acid,  remains,  on  evaporation,  as  an  amorphoui 
mass.  Its  aqueous  solution  decomposes  the  car- 
bonates of  barium  and  calcium,  with  effenrescence, 
reproducing  the  salts  just  described. 

Coriamyrtin  is  likewise  attacked  by  litharge  in 
presence  of  water,  yielding,  after  fifty  hours'  boiling, 
a  soluble  lead-salt  resembling  the  barium-  and  cal- 
cium-fialts  in  external  character. 

Action  of  Acids, — Coriam3rrtin  is  dissolTed  and 
blackened  by  strong  sulphuric  add.  With  fitming 
nitric  acid  it  forms  an  amorphous  nitro-oomponndL 
which  detonates  when  heated.  It  is  not  attacked  by 
dry  chlorhydric  acid  yas  even  at  100^;  but  when 
heated  to  200*^  with  the  aqueous  acid  containing  2  or 
3  per  cent,  of  that  gas,  it  undergoes  a  complex 
change,  yellow  fiocks  being  deported  after  a  while, 
and  the  liquid,  which  acquires  the  power  of  reducing 
potassio-cupric  tartrate,  retaining  in  solution  two 
amorphous  resinous  bodies,  which  are  soluble  in 
water  and  in  alcohol,  one  of  them  also  in  ether,  but 
are  very  difficult  to  separate. 

Acetic  anhydride  and  coriamyrtin,  heated  together 
to  140°  in  a  sealed  tube  for  about  an  hour,  nnite 
directly,  without  elimination  of  water.  The  soft  mass 
thus  produced,  if  thrown  into  water  to  ftee  it  Iron 
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acetic  acid,  ultimately  falls  to  a  powder,  nrhich  may 
be  washed  with  cold  water,  then  dissolved  in  alcohol, 
separated  by  evaporation,  and  dried  at  100°  in  a 
vacanm.  It  is  transparent,  nearly  colourless,  brittle, 
very  bitter,  melts  below  100°,  is  insoluble  in  water, 
but  soluble  in  alcohol.  It  lias  the  composition 
C42H54O19,  which  is  that  of  hex  acetic  coria- 
myrtin  combined  with  3  at.  water.  Its  formation 
is  represented  by  the  equation — 

C30H36O10  +  3(CaHjO)zO  = 
C3oH3o(C»HjO)60io.jHzO. 

Glacial  acetic  acid  forms  a  similar  compound  with 
coriamyrtin. 

On  certain  Chramisulphocyanie  Compounds,    By  J, 
R0S8LEB.* 

A  tolerably  concentrated  aqueous  solution  of  six 
parts  of  potassic  sulphocyanide  is  mixed  with  a 
similar  solution  of  five  parts  of  chrome-alam,  and  the 
whole  heated  nearly  to  boiling  for  about  two  hours. 
The  colour  of  the  liqaid  is  changed,  in  this  manner, 
from  violet  to  dark  green ;  on  cooling,  it  assumes  a 
deep  wine-red  tint.  Alcohol  is  added  in  order  to 
precipitate  the  potassic  sulphate,  and  the  filtered 
solation  yields  quadratic  crystals  of  potassic  chromi- 
sulphocyanide  on  evaporation.  The  new  salt  is  almost 
black  in  appearance,  but  is  ruby-red  by  transmitted 
light.  It  is  stable  in  the  air,  and  does  not  alter  when 
placed  over  sulphuric  acid;  water  and  alcohol  both 
dissolve  it,  but  it  crystallises  better  from  the  latter. 
Potassic  chromisulphocyanide  has  the  formulaf — 

and  its  formation  is  represented  by  the  equation — 

One  part  of  the  compound  dissolves  in  072  part  of 
water.  Alkaline  carbonates  and  ammoilic  sulphide 
have  no  action  upon  it  even  in  a  boiling  solution ; 
but  hot  aqueous  soda  produces  a  precipitate  of  chromic 
oxide.  When  heated  with  dilute  hydrochloric  acid, 
in  presence  of  ferric  chloride,  a  blood-red  coloration 
is  produced ;  concentrated  hydrochloric  acid  throws 
down  potassic  chloride  and  a  yellow  powder,  which 
is,  probably,  persulphocyanic  acid.  Nitric  acid  easily 
oxidises  the  salt.  Potassic  chromisulphocyanide  pro- 
daces  no  precipitate  in  solutions  of  the  metals  of  the 
barium  group,  nor  with  solutions  of  cadmium,  cobalt, 
nickel,  zinc,  mang^ese,  or  iron.  Cupric  sulphate 
changes  its  wine-red  colour  into  violet-blue,  and,  after 
some  standing,  yields  a  brown  precipitate.  Mercuric 
chloride  gives  a  voluminous  red,  and  mercurdous  salts 
a  yellow  precipitate ;  tin  salts  produce  a  white  pre- 
cipitate on  long  standing. 

Ammonic  chromisulphocyanide  may  be  prepared 
either  by  dissolving  freshly  precipitated  chromic 
hydrate  in  aqueous  ammonic  sulphocyanide,  or  by 
reducing  one  part  of  ammonic  bichromate  with  alco- 
hol and  hydric  sulphate  in  the  usual  manner,  neutral- 
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I  ising  with  ammonia,  addin$ir  three  parts  of  ammonic 
I  sulphocyanide,  and  proceeding  further,  as  in  the  case 
of   the  potassium  compound.      To  the  last-named 
i  substance  tlie  ammonia  derivative  corresponds  exactly 
'  both  in  fonuula  and  crystalline  form. 
i      The  sodic  salt  is  formed  by  dissolving  in  aqueous 
I  hydric  sulphate  the   chromic    hydrate    precipitable 
;  from  eight  parts  of  chrome-alum,  neutralising  with 
I  sodic  carbonate,  and  boiling  with  nine  parts  of  sodic 
I  sulphocyanide.     It  is  purified  as  in  the  two  preceding 
j  cases.     Sodic    chromisulphocyanide    is    rather   less 
I  stable,  and  rather  lighter  in  colour,  than  the  potassic 
or  ammonic  compound.    It  crystallises  in  thin  leaf- 
lets,  which  are  deliquescent  in  air,  and  fall  to  a 
light-red  powder  (with  loss  of  water  of  crystallisation) 
when  placed  over  oil  of  vitriol.    The  formula  is — 

Na6CrCyi*Sii  +  MHaO. 

In  order  to  prepare  the  barium  derivative  the  chromic 
hydrate  from  5*5  parts  of  chrome-alum  is  dissolved 
in  aqueous  hydric  chloride  (the  excess  of  which  is  " 
afterwards  driven  oflf  by  evaporation),  and  boiled 
with  the  product  of  the  action  of  five  parts  of 
ammonic  sulphocyanide  on  5-5  parts  baric  hydrate. 
Baric  chloride  is  separated  by  crystallisation.  Analy- 
ses of  the  6hromic  salt  were  in  sufficient  accordance 
with  the  expression — 

BasCrCyiiSii  +  i6HaO. 

The  body  crystallises  in  short  four-sided  prisms  of  a 
deep  ruby -red  tint.  It  affords  a  convenient  starting- 
point  for  the  preparation  of  other  derivatives. 

Argentic  chromisulphocyanide  is  a  brown-red 
voluminous  precipitate,  formed  by  adding  a  solution  of 
either  of  the  corresponding  salts  already  mentioned  to 
one  of  argentic  nitrate.  The  precipitate,  when  dried 
over  oil  of  vitriol,  still  retains  53*9 1  per  cent,  of 
water ;  at  100°  it  Ultnhydrous,  and  has  the  formula — 

Ag6CrCyixSi4. 

Aqueous  potassic   cyanide  dissolves  it  with  a  dark 
cherry-red  coloration,  but  it  is  insoluble  in  ammonia. 
If  plumbic  acetate  be  added  to  a  solution  in  water 
of  the  potassium  salt,  a  red  precipitate — 

Pb3CrCyuSia  +  4PbHiOi  +  8H1O, 

is  thrown  dow/i;  and  this,  on  further  standing  or 
continuous  washing  with  cold  water,  changes  into 
the  yellow  body— 

PbzCrCyio  +  4PbiHi04  +  sHaO. 

At  a  temperature  higher  than  80°  water  produces 
the  following  decomposition : 

PbiCrCyioSio  +  4PbiHxOa  =  sPbCyiSi  -f- 
H6Cr06  +  HiPbOx. 

When  hydric  sulphide  is  passed  through  water  in 
which  the  argentic  or  (red)  plumbic  salt  is  suspended, 
the  solution  filtered  from  the  sulphide  has  a  deep  wine- 
red  colour  and  a  strongly  acid  reaction.  On  evapo- 
ration over  oil  of  vitriol  (or,  in  the  ordinary  way, 
with  the  aid  of  heat),  hydric  sulphocyanide  and 
chromic  sulphocyanide  are  produced.  The  solution 
cannot  be  used  for  preparing  metallic  derivative^  ^%^ 
caustic  and  carbonated  alkalies  both  decompose  iO  ^ 
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Gbeen  or  violet  chromic  salts  may  be  employed  in 
the  preparation  of  the  above  snlphocyanic  com- 
pounds. 

On  thejjdion  ofTotaasic  Cyanide  on  Vinitrfmaphtha- 
line.    By  A.  Mclhausbb.* 

Previons  experiments  of  the  author  having  con- 
vinced him  that  the  green  colour  which  is  produced 
when  the  above-mentioned  substances  act  on  one 
another  is  due  to  the  admixture  of  a  blue  and  yellow 
product,  he  has  set  himself  to  examine  more  closely 
into  the  nature  of  the  reaction. 

The  blue  compound,  which  is  the  potassium  salt  of 
a  new  acid,  is  best  prepared  in  the  following  way : — 
3  gimmes  of  finely  powdered  dinitronaphthaline  and 
38  grammes  of  spirit  are  placed  in  a  small  flask,  and, 
after  well  shaking,  a  solution  of  6  grammes  of 
"Liebig's  cyanide  of  potassium"  in  57  grammes  of 
water  is  added.  The  mixture  becomes  red,  even  in 
the  cold,  and  eventually  red-brown.  It  is  to  be  heated 
gradually  to  boiling,  with  frequent  agitation.  Much 
ammonia  is  evolved,  and  the  solution,  after  assuming 
various  transitory  tints,  eventually  becomes  of  a 
beautiful  blue-green  colour.  The  flask  is  then  to  be 
removed  from  the  source  of  heat,  and  the  solution 
decanted  into  a  beaker.  Afker  twelve  hours'  stand- 
ing a  dark  potassium  salt  fiills,  having  the  lustre  of 
copper ;  the  mother-liquid  is  to  be  poured  off  and  it 
is  to  be  washed  with  cold  water  until  the  washings 
exhibit  a  pure  blue  tint.  The  substance  may  be 
further  purified  by  dissolving  in  hot  water,  filtering 
through  a  wet  filter,  and  adding  potassic  carbonate 
to  the  cooled  filtrate ;  these  operations  are  performed 
twice.  After  washing  with  water  and  drying  over 
oil  of  vitriol,  the  product  is  to  be  repeatedly  ex- 
tracted with  ether,  to  remove  dinitronaphthaline  and 
•  tarry  matter.  When  dried  at  100**  it  is  pure,  and 
has  the  formula — 

C18H17KN8O9  -f  H2O. 

Potassic  naphtocyamate  (such  is  the  proposed  name 
of  the  new  body)  is  insoluble  in  ether,  but  little 
soluble  in  cold  water,  more  soluble  in  hot  water  or 
alcohol.  Its  tinctorial  power  is  very  great.  Heated 
in  a  test-tube,  it  suddenly  explodes,  with  the  pro- 
duction of  an  aromatic  substance  and  a  voluminous 
charcoal.  Hot  concentrated  potash  destroys  it,  form- 
ing ammonia. 

The  ammonium  salt  is  prepared  by  adding  a  strong 
solution  of  sal-ammoniac  to  a  solution  of  the  potas- 
sium salt.  It  is  crystalline,  and  dissolves  both  in 
water  and  alcohol.  The  barium  salt  is  a  blue  pre- 
cipitate, which  is  formed  when  the  potassium  salt 
and  baric  chloride  act  on  each  other  in  presence  of 
water.  It  becomes  copper-red  on  drying.  Neither 
cold  water  nor  ether  dissolves  it,  and  hot  water  only 
very  slightly ;  but  boiling  spirit  (even  if  dilute)  takes 
it  up  in  large  quantity.  The  analytical  results  cor- 
respond to  the  formula — 

(Ci8Hi7N809)i6a. 

The  calcium  salt  is  soluble  in  water ;  the  lead  salt 

*  'Ann.  Ch.  Fbanu./  cxli,  iif 


is  insoluble  in  either  hot  or  cold  water,  but  soloble  in 
hot  alcohol.  The  potasaum  salt  also  gives  predpi- 
tates  with  the  ordinary  cupric,  argentic,  and  mercniic 
reagents.  The  dry  silver  salt  is  a  brittle  mass,  having 
the  lustre  of  bronze.  In  explodes,  on  heating,  wil£ 
great  ease,  and  is  insoluble  in  water  as  well  as  in  hot 
alcohol.  A  silver  determination  corresponded  approxi- 
mately to  the  formula — 

Ca8Hi6AgxN809. 

The  potassium  salt  is  attacked  by  acids  with  extra- 
ordinary facilifcy,  a  mere  trace  of  one  turning  the 
colour  to  green.  Excess  of  hydric  sulphate  precipi- 
tates a  dark  brown  powder,  which  is  the  free  acid; 
and  this,  on  drying,  is  a  black,  brilliant  maiss,  in- 
soluble in  ether,  almost  insoluble  in  water,  and  readily 
soluble  in  presence  of  alcohol.  The  solutions  have  a 
clear  brown-yellow  colour.  Fousel-oil  easily  diseolves 
the  acid,  forming  a  red-brown  solution.  These  solu- 
tions are  very  sensitive  reagents  for  the  stronger 
bases,  very  small  quantities  of  the  latter  producing 
first  a  green  and  then  a  blue  coloration.  Napht3- 
cyamic  acid  has,  if  dried  at  100°,  the  formula — 

C»8Hi8N809, 
and,  according  to  the  author,  is  generated  fts  follows : 
2  {CioH6(N0x)i}  -f  12HCN  -{-  qHzO  33 

Ca8Hi8N809  4-  4COX  4-  8NH, 

Crude  hydric  and  potassic  naphtocyamate  are 
suggested  by  the  author  as  probably  advantageous 
substitutes  for  the  reddened  and  blue  litmus  now  in 
use  in  laboratories. 


FARIA, 

Mr.  Pulford,  of  Dowgate  Hill,  Cniinon  Street,  hti  etiled  oar 
attention  to  a  misprint  in  our  list  of  the  Paris  Exhibition  avards 
(Lab.,  July  6,  page  %$%).  A  bronze  medal  was  aVarded  to  Mr. 
Pulford  for  his  "  magnetic  painta,"  not  for  magenta  paints. 

The  '  Athenaeum'  thinks  Uiat  the  machine  in  operation  for  pierc- 
ing the  Mont  Ceuis  is  likely  to  be  superseded  by  a  new  machine  con- 
trived by  M.  Fichet,  in  which  diamonds  pla^-  the  most  important 
Sart.  These,  consisting  of  what  are  technically  known  as  black 
iamonds,  arc  set  in  a  steel  ring,  which  is  made  to  rotate  rapidly, 
being  pressed  at  the  same  time  against  the  rock  to  be  perforated. 
The  diamonds  grind  the  stone,  be  it  ever  so  hard,  and  soon  redace 
it  to  powder,  which  it  carried  off  as  soon  as  formed  by  a  current 
of  water.  The  result  of  the  operation  is  to  hollow  a  cylindrical 
ring  in  the  rock,  leaving  a  core,  which  can  casiljf  be  detached  by 
percuasion.  M.  Pichet^s  apparatus  is  now  working  on  the  tonna 
of  Fort  Yendres,  where  it  la  piercing  at  the  average  rate  of  aboat 
l\  feet  per  hour.  It  is  stated  that  the  diamonds  suffer  bat  tcxt 
slightly  from  abrasion,  and  that,  when  no  longer  of  use  for  tnnnel- 
ling  purposes,  they  can  be  employed  in  the  form  of  powder  for 
poushing  precious  stones. 

CommwuaUimu  Receiud.'^A.  Naquet ;  A.  Oppenheim ;  J.  A* 
Wanklyn;  H.  Watts;  £.  T.  Chapman;  A.  W.  GiUman;  £.  J. 
Mills;  A.  Matthiesseu ;  C.  Hockin;  F.C.S.;  "Inquirer." 

Es  wird  uns  cin  Yergnugen  sein  mit  den  loblichen  Redactionen 
der  deutschen  und  anderen  continentalen  Joornale  and  Zeit- 
schriften  iiber  Chemie  und  Phyaik,  denen  die  eraten  Nos.  dca 
"Laboratory"  za  Hiiuden  kommen  muchten.  auszutanschen. 

Nous  serous  heureux  de  faire  I'^chan^  avec  Measienra  ks 
R6dacteurs  des  Journaux  scientiflques  (Chimie  et  Phyaiqoe)  qui 
recevront  les  premiers  num^ros  da  **  Laboratory." 

Editorial  communications  should  be  addressed  to  **  The  Editor,** 
4,  Norman  Temce.  Stockwell.  S.;  and  all  letters  rdatuig  to 
bnsinesi  to  the  Publisher,  James  Fiitli,  41A,  Cannon  Street,  EX. 
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PURE    WATER 


FILTER  FOR  THE  DRAWING  ROOM. 

FILTER  FOR  THE  DINING  ROOM. 

FILTER  FOR  THE  LIBRARY. 

FILTER  FOR  THE  HALL. 

FILTER    FOR    THE    BEDROOM. 

FILTER  FOR  THE  KITCHEN. 


ninstrated  and  Priced  Lists  on  application  to  the 
SIUCATED   CAKBON  FILTER  COMPANY, 

Worf^g — Church  Road,  Battersea,  London,  8.W. 


MAY    &    BAKER, 

MANUEACTUEINa    CHEMISTS, 

BATTERSEA,   LONDON. 

PEIZE   MEDALS,   LONDON   AND   PAEIS. 

MANUFACTURERS  OP  CHEMICALS  OF  THE  PUREST  QUALITY, 


Particnlar  attention  is  drawn  to  the  following  Preparations : 


Acid,  AceUe  GlacW,  SoUd 
,,    Bcuaie 

»  Gallic 

„    Hitnc 

„   Pyrogallio 

iBther,  Acetic 
„      Chloric 
„     Sulpk  Rect.  750 
„      Waahed 
'       Mtlhyl. 
;;         ,;      Metu:.  washed 
AmmonMi,  Liqtud  880 
Antimony,  Oxysulphuret 
JJi«muth,  While  (Tnamt.) 
Carbonate 


Calomol 
Camphor  (Beflned) 

Cheltenham  Salt 
Collodion 

„       Iodized 
Ck>Trosiv6  Sublimate 
.  Essence  of  Apple 
„         Apricot 
Clicnry 
Cognac 
„         Currants 
Gin 
Grape 
Peach 
Pear 


Eiteuce  of  Pineapple 
„         Ripston  Pippin 
„         Raspberry 
„         Strawberry 

Hartshorn,  Volatile  Sol. 

lime,  Chlorinat.  Solut. 

Magnesia,  Calcined  Pond. 
„         Carbonate  Pond. 
„         Bicarb.  Solution 

Hercury,  AmmoniAted 
„        Biohlonde 
„         Chlozide 

With  Chalk 

Oxide,  Bed 

„  Subsulphate 


Mercurial  Ointment 

PUl 
Oil  of  J;thcr 
Potassium,  Cyanide 
PreciBitate,  Bed  ft  White 
Soda,  Chlorinat  Solut. 
Spirit.  Ammonia  Aromatic 

„     Nitre  -850 
Sulphur,  Precipitated 
Tripoli 
Vermilion 
Zinc,  Acetate 

„    Chloride  Solution 

„    Oxide 

„    Sulphate  Pare 


The  above  and  all  other  Chemiealt  euppUed  at  the  lowest  current  rates,  and  of  the  ffreatett  pwrUy. 


MAY  &  BAKER,  Battersea,  London,  SsWp^^S^^ 
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SniCATED   CABBON   MAIN   SEBVICE   FILTEB. 


This  Filter  shown  in  section,  consists  of  a  metal  case  in  two  parts,  A  and  B,  fastened  by  nats  and  screwi 
I,  I.  The  water  enters  by  the  pipe  F,  passing  first  through  the  coarser  filtering  medium  A,  then  through 
the  finer  B,  and  flowing  off  pnre  through  the  pipe  C.  The  coarser  impurities  are  thus  arrested  by  A,  and 
do  not  interfere  with  the  action  of  B ;  they  also  accumulate  in  the  cavity  E,  and  may  be  removed  when 
requisite,  by  allowing  the  water  to  pass  into  the  filter  through  M.  This  is  done  in  a  few  seconds  by 
opening  the  tap  M  and  closing  F,  at  the  same  time  shutting  the  exit  pipe  C,  and  unscrewing  the  nut  D. 
The  water  entering  the  upper  cavity  at  E,  will  thus  be  forced  downwards  carrying  off  all  impurities  which 
have  been  arrested  by  the  filtering  medium  A.  These  filters  are  used  by  the  General  Post  Office,  the 
Tjondon  Hospital,  the  County  Prison,  Swansea,  and  many  Noblemen's,  Gentlemen's,  and  other  large 
Establishments. 

Priees,  in  Ttnned  Copper  Cases,  i6  6s^  £8  8^.,  £ix  lu.,  £i8  i%s. 


TESTIMONIAL. 

"  General  Post  Office,  Medical  Department ;  tjrd  October,  i860. 
"This  is  to  certify  that,  having  inspected  and  examined  the  filtering  apparatus  erected  by  the  SUieated  Carbon  Filter  Company  at  the 
Money  Order  Office,  where  it  supplies  filt^-red  water  for  about  1 30  officers,  I  am  perfectly  satisfied  with  its  action.    The  wat^  is  filtered 
with  considerable  rapidity,  at  the  same  time  that  this  is  efficiently  done.    I  recommend  this  system  to  Government  and  other  large 
offices,  in  preference  to  any  other  miih  which  I  am  acqaainted.~\V  allek  Lkwis,  M.D.,  Medicsi  Officer  G.F.O." 


Ufect  of  the  SILICATED   CARBON   FILTEE  upon  Thames  Watee  obtained  near 

Battersea  Bridge  at  High  Water, 

UnfiUcred.     liltered.  I  Unfiltered.  Filtered. 


Total  solid  contents  of  an  Imperial  Gallon 
Hardness,  as  determined  by  Clarke's  Test 


9  deg.       6   deg. 


Earthjr  Carbonates  deposited  by  boiling  i  Gallon  11-    gr. 
Organic  matter  contained  in  an  Imperial  Gallon    3*8  gr. 


None. 
0*6  gr. 


The  Unfiltered  Water  was  of  a  ^preenish-yellow  colour,  and  during  evaporation  ^ve  out  a  most  offensive  odour,  the  residue  being^a 
dark  brown  mass  of  organic  and  sahne  impurities.  Wlieu  passed  once  through  a  SiUcated  Carbon  Filter  it  became  perfectly  ooloorl^ 
sweet,  and  drinkable.  Durinv  evaporation  not  the  slightest  odour  was  perceptible,  and  the  residue  was  quite  white,  and  consisted  of 
little  more  than  chloride  of  •odium  (common  salt). 


'     Illustrated  and  Priced  Lists  of  all  classes  of  Filters  on  application  to  the 
SILICATED     CARBON     FILTEB     COMPANY, 
WORKS,  CHURCH  ROAD,  BATTERSEA,  LONDON,  S:m<3^- 


Vol.  I,  August  J,  1867.] 


THE   LABORATORY. 


PATENT  PLUMBAGO  CRUCIBLE  COMPANY, 

SOLE  MANITFAOTUEEBS  UNDER  MORGAN'S  PATENT. 

BATTERSEA   WORKS,    LONDON,    S.W. 

These  Orucihlei  (Morgan's  Patent)  toere  iJie  only  ones  to  which  Prize  Medals  were  awarded 
in  London,  1863 ;  Bvblm,  1865 ;  New  Zealand,  1865 ;  and  Oporto,  1865. 

the  English,  French,  and  other 


in  use  for  many  years  in  the  English,  Colonial,  French,  and  other  Foreini  Mints  \\  »      . 

been  adopted  by  moat  of  the  large  Engineers,  Founders,  and  Refiners  at  Home  and  Abroad. 


They  hare  been 
Arsenab;  and  have 

The  capabilities  toMeh  have  now  for  more  than  twelve  years  distinguished  these  Crucibles  are  the  following : 

Their  quality  is  uniform.  Tliey  withstand  the  greatest  heat  without  danger.  Their  average  durability  for  Gold,  Silvert  Copper, 
and  other  ordinary  metals  is  forty  to  fiftv  ^urin^,  in  some  cases  reaching  one  hundred.  They  never  craclc,  and  heat  more  rapidly 
than  any  other  kind.  One  anneiUiufi:  only  is  reouired.  Change  of  temperature  has  no  effect.  They  can  when  hot  from  the  furnace  be 
dipped  in  cold  water  with  safety.  The  saving  of  labour  and  metal  is  very  great.  In  Sieel  Melting  the  saving  of  Fuel  has  been  demon- 
strated to  amount  to  a  ton  ana  a  half  to  every  Ton  of  Steel  fused.  For  Eiuc  they  last  longer  than  iron  pots,  and  save  the  great  bss 
which  arises  from  mixture  with  iron.  Those  for  Malhf^le  Cast  Iron  show  an  average  wording  of  seven  days,  doing  each  My  nearly 
double  the  work  of  any  other  Crucible. 

As  these  Crucibles  last  much  longer  than  any  others,  it  follows  that  the  saving  of  metal  must  be  neat,  because  to  each  worn 
Crucible  a  quantity  of  metal  adheres.  In  fact,  comparing  these  with  other  Crucibles,  the  savinff  of  meMixAfnel  alone  is  more  than 
eqmvalent  to  their  cotl. 

THE    PATENT    PLUMBAOO    CEUCIBLES. 

Each  Xnmber  contains  i  Kilogramme,  or  z^  Pounds,  3d.  per  Number,  or 


NLY 
J862ai86^ 

Wehtpluiiibaoo 

5^UCIBLE  CC ,; 
.  LONDON.;' 


i: 

8  , 

10  , 

14 


doz.£o 
0 

1 

0 
0 

„        0 

i& 

0 

fi        0 

18 

0 

»»        ' 

4 

0 

10 

0 

»i        ' 

16 

0 

i»        * 

X 

0 

No.  16  perdoz.  £z 


'^^JfflS^ 


COTEB. 


BTIBBEB. 


BTAND. 


Patent  Plumbago  Muffles   xi.  per  Number. 

„  Covers « id.     .    „ 

„  Stands id.         „ 

„  Stirrers  lu.  per  Dozen. 


Crucibles  made  to  any  shape  and  size  to  order. 


Some  nnpiincipled  Manufac- 
turers having  made  such  close 
imitations  of  our  Trade  Mark 
as  cannot  fail  to  deceive  the 
Public,  we  have  deemed  it 
advisable  to  alter  our  Mark  as 
here  shown.     It  will  be  ob- 


[BATTERSEA] 

WORKS 


\w<>         WORKS 

^LONDON 


served  that  the  alteration  con- 
sists in  the  CMissioy  of  the 
words— "Dep6t8  at  Pabis 
AiTD  Bottebpam/'  and  the 
ADDITION  of  the  words  — 
"MORGAN'S  PATENT." 


In  all  future  orders,  please  specify  **MORQAN*S  PATENT,"  and  address  to 

BATTERSEA   WORKS,    LONDON,    S,W?Ogle 
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PATENT     PLUMBAGO     GRTJGIV<E     OOMPAKT 

(Sole  MAwurACTURERS  under  MOBGAyiB  PATENT) 

Wen  mvarded  the  only  Medals  given  for  CrudMee — London,  1862;  Jhblinf  1865;  New  Zealand,  1865; 

Oporto,  1865. 


SOLE  MANUFACTURERS  OP  THE  PATENT  PLUMBAGO  MELTING  POTS. 

MANUFACTURERS    AND     IMPORTERS     OP    ALL    DESCRIPTIONS     OF    MELTING    POTS, 

CRUCIBLES,  AND  OTHER  FIRE-STANDING  GOODS. 

BATTERSEA    WORKS,     LONDON,     S.W. 

PORTABLE   FURNACES 

(bound  with  ibon.) 


UELTINe   FUBKACE8. 

DianL  inside.   Height  outside.     Price. 


No.  I...    6ii 
» ...    74  . 
3...    8 
4...    9t, 
5...  "    . 

6...  n  . 


17  in. 
so    >i 

*5  ,. 
»9  .. 
33l» 


...  los. 
...  a58. 
...  351. 
...  SOB. 
...  60s. 
...  80B. 


XUFFLE   FURHAGES. 

Height  outside 
Diam.  inside.      (not  including     Price. 
Stand). 


No.  I  ...    9}  in i9i  in! 

»  -  »o,  » ao    ,, 

J  ...    lOj  „       11      „ 


II 

It: 


l» 


55«. 

40s. 

458. 

55». 

658. 

80s. 


MUFFLEa 

Length.     Breadth.      Height. 
(Outside  measurement.) 

&iin. 
....  3    „ 

....      3t    M 

3i 


7iin 3l»n- 

8i  „    4l  „ 

8»  ..    4f  „ 

9*  II   .*.'.""."  5*  !! 
lo|  »    5f  » 


Ih- 


Price, 
ts.od. 

Z5.  jd. 

, £s.6d. 

....^os.  9d. 

3*-od, 

3«.6i 


Muffles,  Roasting  Dishes,  Scorifiers,  Annealing  Crucibles,  Clay  Retorts,  and  all  other  requisites  for  Assayers, 

Enamellers,  Manu&cturing  Dentists,  etc. ;  London  Clay  Crucibles,  Skittle  Pots,  Hessian  Crucibles ;  Loam,  etc, 

for  Refiners,  etc.     Complete  JPrice  Lists  fonoarded  on  application  to  the 

PATENT    PLUMBAGO    CJIUCIBLE    COMPANY, 

BAT'P^fif  A.   WORKS,    LONDOy,    S.W. 
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PRACTICAL  CHEMISTRY. 
Laboratory,  60,  Gower  Street,  Bedford  Square,  W.C. 

R.  HENRY  MATTHEWS,  F.C.S.,  is  prepared 
to  give  Instruction  in  all  Branches  of  Practical  Chemistry. 


M 


The  Laboratory  is  open  daily,  except  Saturday,  from  Ten  to  Five 
o'clock;  on  Saturday  from  Ten  to  One  o'clock. 

Mr.  Matthe^rs  is  also  prepared  to  undertake  Analyses  of  every 
description. 

For  particulars  and  Prospectuses,  apply  to  Mr.  Hkitbt 
Mattbkws,  at  the  Laboratory,  60,  Gower  Street,  Bedford 
Square,  W.C. 


PRICE'S 


SOLIDIFIED 

(Patented). 


GLYCERINE 


The  newest  and  best  toilet  soap,  wears  well,  gives  a  rich  and 
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ORIGINAL  COMMUNICATIONS, 

M.  NA(^ET  ON   CHEMICAL  AFFINITY. 

Bespeciing  Two  Lectures  of  M.  DeviUe  on  Affinity. 
By  A.  Naqtjet. 

M.  Deville,  in  two  remarkable  lectures 
delivered  before  the  Chemical  Society  of 
Paris,*  in  February  last,  vigorously  attacked 
the  word  affinity.  He  regards  affinity  21s  an 
occult  cause,  like  fiiction,  and  would  banish  it 
from  chemical  science. 

We  have  nothing  to  say  in  defence  ^  of 
occult  causes.  Opposed  to  all  metaphysics, 
submitting  all  our  theories  to  the  control  of 
experiment,  we  are  compelled  to  coincide  with 
what  M.  Deville  has  said  respecting  words  in- 
troduced into  science  to  mask  our  imorance 
of  real  causes — words  which  can  teacn  us  no- 
'  thin^,  but  which  arrest  our  investigations  by 
making  us  believe  that  we  really  know  what 
we  desire  to  know.  For  all  that,  there  are 
phenomena  which  may  be  advantageously  ex- 
pressed by  a  word.  If  we  clearly  define  the 
words  of  which  we  make  use,  and  if  we  pro- 
perly limit  the  sense  in  which  thev  are  to  be 
understood,  the  employment  of  these  words 
cannot  lead  us  into  danger. 

According  to  our  view,  this  is  the  case  with 
the  word  affinity.  We  see  chemical  phcnom^a 
taking  place  around  us;  we  observe  bodies 
entermg  into  combination  or  being  liberated 
from  it,  and  we  express  the  property  which  they 
possess  of  thus  uniting  one  with  another,  by  a 
word.  We  say  these  oodies  have  affinity  one 
for  the  other. 

M.  Deville  rejects  this  expression.  He  asks — 
What  is  this  so-called  affinity?  What  is  it 
but  a  non-measurable  force — a  force  which  does 
not  manifest  itself  by  anything  P  If  we  ex- 
pose to  the  sun  a  gramme  of  water,  mixed 
with  equal  volumes  of  chlorine  and  hydrogen, 
we  obtain  hydi'ochloric  acid,  at  the  same  time 
that  652  units  of  heat  are  evolved.  If  we  return 
to  the  hydrochloric  acid  these  652  units  of 
heat,  the  acid  is  decomposed,  and  we  recover 
the  separate  elements  cnlorine  and  hydrogen, 
with  their  respective  affinities. 

To  explain  these  facts  it  is  not  necessary  to 
invent  a  pai*ticular  force ;  there  is  only  trans- 
formation of  intra-molecular  work  into  heat, 
and  mce  versa.  Affinity  is  a  useless  hypothesis, 
and  should  be  rejected,  for  in  science  all  that 
is  needless  is  harmful. 

In  all  this  there  is  but  one  error,  which  is 
that  M.  Deville  attributes  to  us  opinions  we 
have  never  entertained.    Ho  is  evidently  mis- 

*  See  Lab.,  April  17,  p.  63. 


taken  as  to  the  sense  which  we  attach  to  the 
word  affinity. 

What  he  himself  says  is  perfectly  true : — *'  If 
we  desire  to  retain  the  word  affimty,  we  must 
no  longer  consider  it  as  the  designation  of  the 
force  which  produces  chemical  phenomena.  Let 
us  accept  it  as  a  word  representing  the  Quality 
or  property  which  bodies  possess  of  comDining 
or  not  combining  under  such  and  such  circum- 
stances, just  as  some  bodies  are  coloured  and 
some  are  not." 

We  have  never  said  anything  else.  We  have 
never  pretended  that  there  was  a  particular 
fiuid,  a  force  sui  generis,  upon  which  chemical 
phenomena  depend.  We  have  simply  said 
that  certain  bodies  have  a  tendency  to  combine, 
and  it  is  to  this  property,  to  this  special  quality, 
that  we  have  given  the  word  affimty. 

M.  Deville  does  not  limit  himself  to  attacking 
affinity,  he  likewise  makes  an  onslaught  upon 
coliesion.  To  his  thinking,  solid  bodies  result 
from  a  species  of  felting.  The  crystalline 
molecules  arrange  themselves  in  certain  direc- 
tions, the  mass  contracts,  and  the  -body  be- 
comes more  and  more  resistent.  Such  a  trans- 
formation is  in  every  case  accompanied  by  an 
evolution  of  heat. 

This  explanation  is  admissible.  But  why  do 
the  crystalline  molecules  arrange  themselves 
in  a  determinate  manner  P  Why  does  the  mass 
afterwards  conti<act  and  evolve  heat  P  In  virtue 
of  a  special  property  inherent  in  these  crystal- 
line particles.  Without  that,  all  bodies  would 
equally  well  assume  the  solid  state  and  would 
become  equall^r  resisting,  which  is  far  from 
bein^  true.  It  is  this  special  property  in  virtue 
of  which  bodies  are  "felted"  (to  avail  oursdves 
of  the  expression  of  M.  Deville)  that  we  call 
"  cohesion." 

M.  Deville  sets  his  face  against  this  word.  He 
is  free  to  do  as  he  pleases ;  but  the  discussion 
appears  to  us  to  be  puerile.  Discussion  would 
be  equally  easy  and  equally  profitless  about  any 
cmalogous  word. 

For  example,  we  see  bodies  falling  in  a 
vertical  direction  when  they  are  left  to  them- 
selves. If  a  falling  body  be  suddenly  arrested 
in  its  descent,  the  pressure  exercised  on  the 
obstacle  can  be  expressed  in  kilogram-metresi 
and  thence  in  units  of  heat,  since  we  know  th^ 
mechanical  eq^uivalent  of  heat.  Are  we  to  con- 
clude from  this  that  weight  is  an  occult  cause- 
that  we  ought  to  banish  the  word  from  science, 
and  speak  exclusively  of  the  movement  of 
heavy  Dodies  and  the  measure  of  that  move- 
ment ?  It  is  cleai*  that  we  might  avoid  using 
the  word,  but  in  so  doing  we  should  gain 
nothing.  We  should,  inde^,  be  doing  harm, 
for  the  word  weight— a  simple  word,  which,^ 
when  once  defined,  will  not  lend  itself  to  ai) 
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eqniTocal  meaning — would  be  replaced  by 
perinliraseB  always  more  obscure  than  a  single 
word. 

The  discussion,  we  repeat,  would  be  simply 
puerile  if  it  were  limited  to  what  has  pre- 
ceded ;  but  it  is  not  so.  M.  Deville  goes  further. 
He  denies  combination,  and  treats  it  as  a  phe- 
nomenon of  the  same  nature  as  solution  and 
change  of  state.  In  denying  combination  one 
may  say  that  he  denies  chemistry  altogether. 

The  error  committed  by  M.  DeyiUe  is  an 
error  that  is  reproduced  every  day  in  every 
science,  and  is  one  which  deserves  our  atten- 
tion. When  a  fact  is  simple,  the  conditions 
which  accompany  it,  and  the  phenomena 
which  result  n'om  it,  are  themselves  naturally 
few  and  little  complicated.  If  afterwards  we 
pass  to  a  more  complex  fact  of  the  same  series, 
it  may  happen  that  we  shall  find  a  certain 
number  or  conditions  identical  with  those 
appertaining  to  the  more  simple  fact ;  it  may 
even  happen  that  among  the  phenomena  arising 
from  the  complex  fact  we  may  come  across  some 
belonging  e^tially  to  the  simple  fact.  But 
these  analogies  do  not  constitute  an  identity. 
In  resting  on  them  to  affirm  the  identity  of  the 
two  orders  of  phenomena,  we  should  be  acting 
like  a  mathematician  who  persisted  in  neglecting 
certain  terms  of  a  series,  under  pi-etext  that 
they  might  be  neglected  in  the  most  simple 
cases,  and  that  the  terms  which  apply  to  the 
simpler  cases  are  applicable  also  to  the  more 
coniplex. 

M.  Deville  reasons  just  like  this  mathema- 
tician when  he  compares  solution  and  change 
of  state  with  combmation.  Change  of  state 
and  combination  doubtless  display  a  certain 
obedience  to  similar  laws,  and  manifest  them- 
selves by  many  analogous  phenomena.  But 
beyond  these  phenomena  and  these  common 
laws,  combinations  obey  special  laws,  and  give 
Hse  to  phenomena  of  which  we  find  no  trace 
whatever  in  change  of  state  or  in  solution. 

What  is,  in  effect,  the  argument  of  M. 
Deville  P  The  essential  character  which  is 
given  for  distinguishing  combinations  of  gases 
and  liquids  from  simple  solutions  of  gases 
in  liquids,  is  that  the  union  of  the  constituents 
is  sufficiently  intimate  to  resist  changes  of 
temperature  and  pressure,  whilst  in  the  case 
of  a  simple  solution  the  gas  is  evolved  by  mere 
elevation  of  temperature  or  by  a  dimmution 
of  pressure. 

Thus,  as  aqueous  hydrochloric  acid  distils 
without  alteration,  this  is  held  to  be  a  com- 
bination; but  as  aqueous  ammonia  loses  its  cas 
when  the  temperature  is  raised,  this  is  regarded 
as  a  solution.  Now,  according  to  M.  Deville, 
there  is  in  this  nothinfi^  but  the  same  single 
fact.     Aqueous  hydrochloric  acid   does   not 


differ  essentially  from  aqueous  ammonia ;  th^ 
are  both  soluuona,  only  one  is  more  stable 
than  the  other,  and  demands  for  its  decomposi- 
tion a  more  elevated  temperature. 

In  fact,  he  says,  if  we  leave  baryta  in  pre- 
sence of  bicarbonate  of  potash,  a  salt  almost 
unalterable  in  air,  we  shall  find  that  by  df^greea 
the  baryta  becomes  carbonated,  while  the 
potassic  bicarbonate  is  reduced  to  the  condition 
of  a  neutral  salt.  In  a  similar  way  carbonate 
of  lime  decomposes  in  a  vacuum  at  a  tempera- 
ture very  much  lower  than  that  which  effects  its 
decomposition  in  air.  Finally,  bicarbonate  of 
potash,  exposed  in  a  vacuum,  gives  off  its 
carbonic  acid  as  though  it  were  heated.  Thus, 
then,  the  acid  carbonate  of  potash  decomposes, 
at  least  partially,  into  carbonic  acid  and  neatral 
carbonate  under  the  influence  of  mechanical  ac- 
tion. A  simple  solution  of  carbonic  acid 
behaves  in  the  same  way  under  similar  circum- 
stances. M.  Deville  further  insists  on  some 
facts  of  the  same  order,  such  as  the  decompo- 
sition at  the  ordinary  temperature  of  the  bicar- 
bonates,  of  the  snlphhydrates,  of  the  sulphides, 
of  the  biacetates,  and  ev^,  at  a  slightly  elevated 
temperature,  of  the  neutral  nitrate  of  magnesia, 
under  the  influence  of  a  prolonged  current  of 
niti*ogen  passed  through  the  solution  of  these 
salts. 

With  M.  Deville  the  explanation  of  these 
phenomena  is  very  simple.  The  decomposition 
of  bodies  is  only  a  change  analogous  to  the 
volatilisation  of  uquids  and  of  soHds.  A  sub- 
stance is  vaporised  at  a  temperature  very  mnch 
lower  than  that  at  which  it  enters  into  ebulli- 
tion, and  presents  a  vapour  tension  constant 
for  a  given  temperature ;  in  the  same  way  sub- 
stances begin  to  be  dissociaied,  or  partially 
decomposed,  very  much  l)elow  the  temperature 
at  which  they  are  entirely  decomposed,  and  have 
a  tension  of  dissociation  constant  for  a  g^ven 
temperature. 

The  analogies  pointed  out  by  M.  Deville  are 
extremely  interesting,  and  they  are  true.  But 
where  this  chemist  goes  too  far,  is  when  he  faOs 
to  see  anything  beyond  these  analogies. 

It  is  quite  evident,  according  to  the  mechani- 
cal theory  of  heat,  that  we  ought  to  perceive  a 
very  great  analogy  between  the  decomposition 
on  the  one  hand  and  the  volatilisation  of  bodies 
on  the  other  hand.    In  the  one,  as  in  the  other 
case,  a  certain  quantity  of  active  force  {ins  viva) 
is  absorbed  in  the  form  of  heat  and  transformed 
I  into  work .    If  it  be  a  question  of  decomposition, 
!  tiie  active  force  is  employed  in  separating  itie 
\  material  particles  of  the  several  elements  which 
I  constitute  the  combination,  whatever  concep- 
,  tion   we    may  form   of  these  particles.     If, 
on  the  contrary,  it  is  a  question  of  change  of 
I  state,  heat  still  serves  to  8^f>arate  the  mate- 
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rial  partioles  one  from  the  other;  but  in  this 
case  the  particles  which  are  separated  are 
of  the  same  nature.  It  would  be  difficult  to 
find  two  phenomena  approaching  more  closely, 
prefienting  more  points  in  common,  and  one 
might  even  say  that  the  facts  observed  by  M. 
Deville  might  have  been  foreseen  a  priori. 

In  changes  of  state  there  is  a  maximum 
tension  of  vapour,  which  corresponds  to  a  given 
temperature,  the  tendency  to  volatilisation 
being  compensated  in  part  by  the  opposite 
tendency,  and  it  is  only  when  the  tension  of 
a  vapour  is  in  complete  equilibrium  with  the 
external  pressure  that  this  second  tendency 
is  entirely  overcome,  and  the  substance  enters 
into  ebullition.  It  is,  moreover,  certain  that 
if  the  vapours  are  not  removed  as  fast  as  they 
are  formed,  the  pressure  will  continually  in- 
crease, and  an  extremely  high  temperature  will 
be  required  for  the  complete  vaporisation  of  a 
eiven  quantity  of  liquid.  In  combination  we 
nave  also  two  opposing  influences,  which  are 
balanced,  and  must  produce  results  analogous 
to  those  produced  in  the  preceding  case.  Lime 
and  carbonic  acid,  at  a  temperature  sufficiently 
low,  combine  together  entirely,  the  tension  of 
dissociation  of  carbonate  of  lime  being  o,  or 
very  nearly  so.  But  accordingly  as  the  tem* 
perature  is  raised,  accordingly  as  heat  is  sup- 
plied to  the  salt,  decomposition  takes  place ;  a 
idnd  of  struggle  is  set  up  between  the  de- 
composing action  of  heat  and  the  unknown 
property  which  had  caused  the  carbonic  acid 
and  the  lime  to  unite  together.  It  follows  that 
a  portion  of  carbonate  of  lime  is  decomposed, 
and  that  if  the  decomposing  action  of  heat  is 
to  the  tendency  of  combination  or  afi&nity  as 
A  :  B,  the  quantity  of  salt  dissociated  will  be  to 
the  quantity  of  salt  intact  as  A  :  B.  The  value 
A  increasing  with  the  temperature,  a  time  will 
be  reached  when  A  =  B,  and  at  this  moment 
decomposition  is  complete. 

But  the  value  A  is  not  a  function  of  the 
temperature  alone ;  the  density  of  the  elements 
reacting  on  each  other  has  also  an  influence. 
It  is  known  that  certain  substances,  such  as 
spongy  platinum  and  carbon,  by  condensing 
gases  in  their  pores,  and  thus  bringing  them 
together  with  mcreased  density,  render  possi- 
ble reactions  which  would  otherwise  be  impos- 
sible. It  is  not,  then,  a  matter  of  indifference 
whether  we  operate  under  one  pressui'e  or  under 
another,  for  tue  value  A  diminishes  with  pres- 
sure whilst  it  increases  with  temperature. 

Moreover,  how  is  it  possible  that  pressure 
shoidd  not  intervene  ?  Its  effect  is  to  undo  the 
work  performed  by  heat,  by  bringing  together 
the  particles  which  heat  has  separatal. 

Up  to  this  point,  then,  there  is  a  perfect  re- 
semblance between  the  phenomena  of  combina- 


tion or  of  decomposition  and  changes  of  state. 
But  in  the  phenomena  of  combination  there 
is  something  more,  something  which  comes  in 
as  auxiliary  to  the  preceding  phenomena.  This 
something,  which  M.  Deville  forgets,  is  combi- 
nation in  definite  proportioTU. 

Chlorine  and  mercury  can  unite  together  in 
two  proportions,  and  their  union  as  well  as  their 
separation  is  attended  by  certain  phenomena 
analogous  to  those  presented  by  the  solution 
of  gases  and  by  changes  of  state;  but  the  analogy 
between  the  two  classes  of  phenomena  is  not 
complete.  Gases  maybe  dissolved  in  liquids  in 
quantities  increasing  indefinitely  with  the  pres- 
sure, at  any  rate,  until  the  point  is  attuned 
at  which  the  gas  liquifies.  On  the  other  hand, 
however  great  the  pressure,  it  will  never  bring 
about  the  combination  of  more  than  71  of  chlo- 
rine with  200  of  mercury ;  it  will  never  gfive  rise 
to  tri-  or  tetra-carbonate  of  lime,  which,  if  the 
ideas  of  M.  Deville  be  exact,  ought  to  be  ob- 
tainable. In  £Eict,  one  scarcely  sees  the  reason 
why,  according  to  these  theories,  carbonic  acid 
should  not  combine  with  potaiQi  in  quantity 
constantly  increasing  with  the  pressure,  in  the 
same  way  that  it  dissolves  in  water. 

Further,  if  we  take  water  charged  with  car- 
bonic acid  under  the  pressure  of  six  atmo- 
spheres, and  diminish  the  pressure  borne  by  the 
hquid,  a  portion  of  the  dissolved  gas  will  be  dis- 
engaged. After  the  disengagement  the  liquor 
will  remain  homogeneous;  it  will  consist  of 
water  less  chared  with  carbonic  acid  than 
before,  but  it  wiU  possess  the  same  properties 
and  the  same  composition  in  all  its  parts. 

If,  on  the  contrary,  we  take  carbonate  ot 
potash  and  partially  decompose  it  by  eleva- 
tion of  temperature  or  by  diminution  of  pres- 
sure, we  do  not  get  a  homogeneous  mass.  We 
do  not  get  a  new  carbonate  intermediate  be- 
tween the  neutral  and  the  acid  carbonate,  but 
simply  a  mixture  of  acid  and  neutral  carbonate 
in  certain  proportions.  If  the  example  chosen 
were  such  that  one  of  the  constituents  was 
soluble,  and  the  other  insoluble,  in  a  certain 
liquid,  we  might  separate  the  one  from  the< 
other  with  the  greatest  facility. 

Here,  then,  we  see  what  is  the  characteristio 
of  chemistry.  In  chemistry,  as  in  physics,  all 
work  absorbs  a  certain  quantity  of  active  forces 
which  can  be  supplied  to  substances  in  the 
form  of  heat,  and  returned  in  that  form  when 
the  work  is  undone.  We  have,  therefore,  in 
chemistr]^  phenomena  of  the  same  order  as 
those  wmch  are  observed  in  physics ;  but  we 
also  recognise  in  it  a  property  special  and 
unknown,  which  compels  suDstances  to  unite, 
and  to  unite  in  proportions  always  the  same. 
This  is  the  quality  we  call  affinity.  It  is  this 
that  malres  chemistry  a  science  distinct  from 
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,^  dcB,  notwithstanding  every  effort  that  can 

I  made  to  bring  it  witiiin  the  domain  of  the 
latter. 

M.  Deville,  in  his  war  against  affinity,  profits 
also  by  a  vexatious  confusion  which  nas  been 
introduced  into  the  science,  and  consists  in 
taking  the  word  affinity  under  a  new  accepta- 
tion and  of  confounding  it  with  the  word  atomi- 
city. "  Moreover/'  says  ne, "  without  ever  having 
denned  this  force  and  its  measure  (affinity), 
chemists  speak  of  units  of  affinity.  If  affimty 
is  a  force,  we  may  measure  it  in  weight  or  by 
kilogrammes.  They  have  not  yet  told  us 
what  is  the  value  in  kilogrammes  of  each  unit 
of  affinity." 

M.  Deville  confounds  things  which  ai'e  essen- 
tially different.  The  units  of  affinity  which 
are  spoken  of  have  nothing  to  do  with  what 
is  generally  understood  by  affinity.  M.  Salet, 
in  a  remarkable  article  which  will  shortly 
am>ear  in  the  new  '  Dictionary  of  Chemistry,' 
eoited  b;^  M.  Wurtz,  has  condemned  the  use 
of  this  miproper  phrase.  It  is  the  unit  of 
atomicity,  ana  not  the  unit  of  affinity,  of 
which  we  must  speak.  The  tendency  to  com- 
bine shown  by  two  substances  may  be  strong 
or  weak  at  a  given  temperature — ^that  is  to 
say,  in  order  to  be  overcome,  it  requires  a 
quantity  of  heat  more  or  less  considerable,  and 
in  everf  case  easy  to  measure.  This  tendency 
to  comoine  is  affinity. 

But  an  atom  of  a  given  body  may  combine 
with  one,  two,  three,  or  four  atoms  of  another 
body,  whether  its  affinity  for  this  latter  be 
strong  or  feeble.    This  property  is  aiomidty. 

Oxygen  has  but  little  affimty  for  chlorine;  but 
its  atom  can  unite  itself  to  two  atoms  of  that 
metalloid  to  form  the  substance  GlaO.  Oxygen 
is  diatomia 

Hydrogen  has  a  very  great  affinity  for 
chlorine,  and  yet  can  only  form  with  it  the 
compound  HGl.    It  is,  therefore,  monatomic. 

when  a  substance  is  polyatomic,  the  fact  is 
often  expressed  by  saying  that  it  possesses 
many  centres  of  attraction  or  many  units  of 
atomicitjr,  and  sometimes,  though  improperly, 
many  units  of  affinity.  This  atomicity  will  be 
satisfied  when  the  polyatomic  element  shall  have 
combined  with  the  quantity  of  a  monatomic 
element  corresponding  to  its  maximum  atom- 
icity, and  in  no  other  case. 

As  to  atomicity,  I  propose  to  develop  my  ideas 
on  this  head  in  anotner  communication,  and  to 
show  that  the  atomic  theories  are  not  out  of 
the  domain  of  positive  science.  But  whatever 
opinion  may  be  held  respecting  atomicity,  it  is 
none  the  less  true  that  the  ioea  attaching  to 
the  word  is  absolutely  different  from  that  which 
attaches  to  the  word  affinity;  and  it  would  be 
taking  a  very  unfair  advantage  to  profit  by  a 


confusion  of  terms  to  attack  one  of  these  ideas 
by  means  of  the  other. 

I  have  yet  to  say  a  word  upon  the  ideas 
M.  Deville  has  pat  forth  in  his  lectures 
relative  to  isomorphism.  He  explains  iso- 
morphism by  the  use  of  infinitely  small  quan- 
tities and  of  supersaturated  solutions.  *'  Let  us 
imagine,"  says  he,  "  the  carbonates  of  lime,  of 
magnesia,  of  manganese,  and  of  iron,  under  the 
conditions  proper  for  their  crystallisation,  and 
at  such  a  temperature  and  pressure  that  their 
elements  shall  have  exactly  the  same  fonns; 
these  conditions  are  realised  in  the  mineral 
spring  where  these  carbonates  are  formed  and 
deposited  every  day.  These  solutions,  like  solu- 
tions of  alum,  are  supersaturated  alternately 
with  each  of  these  carbonates.  These  last  are 
deposited  in  successive  layers,  thinner  and  move 
regular  as  their  solubility  is  less  and  their  rela- 
tive proportions  more  constant.  These  complex 
crystals  will  be  formed  in  parallel  layers,  in* 
definitdy  thin,  in  such  a  way  that  we  may  con- 
sider them  as  perfectly  homogeneous,  until  a 
E articular  circumstance  demonstrates  that  this 
omogeneity  is  merely  apparent." 

I  shall  not  attempt  to  critidse  this  theory 
of  isomorphism ;  crystallography  is  too  far  re- 
moved from  my  ordiiiary  studies  to  allow  me  to 
criticise  any  theory  whatever  relating  to  it.  I 
content  myself  on  this  point  with  indicating  the 
views  of  Si.  Deville,  but  I  doubt  very  much 
whether  they  will  be  accepted  by  mineralogists. 

To  sum  up,  and  setting  aside  the  deep  in- 
terest which  attaches  to  the  fjEU^ts  M.  Deville 
has  mooted  in  his  two  lectures,  facts  which 
remain  whatsoever  be  the  interpretation  we 
put  upon  them,  we  find  that  the  lectures  we 
have  passed  in  review  have  been  an  unfortunate 
attack  upon  affinity,  or  rather  upon  chemistij. 
We  say  upon  chemistry,  for  under  the  modest 
title  of  affinity  it  is  chemistry  that  M.  Deville 
from  first  to  last  has  assailed,  and  whidi  he 
has  attempted  to  destroy  as  a  distinct  science 
in  order  to  reduce  it  to  a  branch  of  physics. 

Chemistry,  however,  exists.  It  exists  as  a  per- 
fectly distinct  science,  having  its  own  pecidiar 
methods  and  phenomena.  There  are  physical 
phenomena  in  chemistry,  iust  as  there  are 
chemical  phenomena  in  biology;  but  we  have 
no  better  warrant  for  merging  chemistry  in 
physics  than  we  have  for  comprehending  bio- 
logy within  chemistiy — a  result  which  M,  Deville 
never  could  have  dreamt  of. 


The  above  article  supplements  M.  Salet's 
important  communication  On  ElectrieUy  atid 
Affinity  printed  in  The  Labobatoby  of  Svlj6, 
p.  248,  and  the  remarks  of  our  French  Corre* 
spoudent  (p.  63).  In  Chemical  theory  M.  Deville 
meets  a  powerful  j^|^g9^^^5|,^g|^. 
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MR.   BARFF   ON   STONE   PRESERVATION. 

On  some  Applications  of  Solvhle  Silicates.  By 
P.  S.  Babpp,  ma.  (Cantah.),  F.C.8.  Part  U. 
Preservation  of  Stone. 

Among  the  yarions  applications  of  soluble 
silicates  to  the  arts  there  is  none  that  seems 
more  worthy  of  attention  than  their  employ- 
ment as  a  means  of  protecting  stone  from 
decay.  The  subject  is  not  a  new  one.  Many 
processes  have  been  tried  with  varied  success; 
but  it  cannot  be  said  that  any  one  of  them  is 
perfectly  satisfactory.  At  first  it  was  sup- 
posed that  a  soluble  silicate  alone  would  bind 
together  the  particles  of  the  softer  kinds  of 
stone,  and  in  time,  by  atmospheric  influences, 
form  a  protecting  surface.  This,  however, 
proved  to  be  a  mistake,  owing  to  the  continued 
solubility  of  the  silicate.  Attempts  were  then 
made  to  obtain  the  protecting  silicates  by 
double  decomposition,  the  theory  being  that 
the  insoluble  siHcates  so  formed  would  fill  up 
the  pores  of  the  stone  and  at  the  same  time,  by 
uniting  with  its  particles,  mve  them  greater 
coherence.  This  method  at  uret  looked  promis- 
ing, as  it  at  once  imparted  great  hardness  to 
the  surface  of  the  stone.  On  careful  examina- 
tion, however,  this  hardness  was  found  to  be 
due,  not  to  the  newly  formed  silicate,  but  to 
excess  of  the  silicate  of  soda  employed.  The 
preservative  action  of  this  silicious  surface  was 
therefore  no  more  lasting  than  that  of  a  sur- 
face to  which  a  single  soluble  silicate  had  been 
applied.  In  one  instance  chloride  of  calcivm 
and  sUicaie  of  soda  were  successively  laid  on  in 
washes ;  silicate  of  lime  was  thus  formed,  but 
its  particles  were  not  coherent,  and  when  the 
excess  of  silicate  was  washed  out  by  rain  or 
damp  it  was  easily  removed  as  a  fine  powder. 
Another  objection  to  this  method  is  the  fact 
that  silicate  of  lime  is  white,  and  requires 
colouring  materials  to  be  used  with  it  (as,  by 
precipitating  a  silicate,  say  of  iron  and  lime), 
so  that  it  may  have  a  tint  somewhat  resembling 
the  colour  01  the  stone.  But  a  more  serious 
difEiculty  arose  from  the  free  alkali  left  in  the 
stone  forming  salts,  which  crystallised  and 
tended  to  break  up  the  surface  rather  than  to 
protect  it.  The  first  decomposition  in  this 
process  sets  free  a  quantity  of  cMoride  of  sodium, 
which  is  anything  but  a  desirable  salt  to  have 
in  a  loosely  combmed  stone. 

Other  indurating  liquids  have  been  tried, 
the  most  important  of  which  is  an  aqueous  solu- 
tion of  silica  obtained  by  dialysis  from  a  soluble 
sdlicate.  To  prepare  such  a  solution,  silicate 
of  soda  containing  not  more  than  5  per  cent, 
of  sUica,  is  placed  in  a  dialyser  with  a  slight 
excess  of  hydrochloric  acid ;  the  liquid  should 


not  be  much  over  half  an  inch  in  depth ;  the 
dialyser  floats  in  water,  which  should  be  changed 
from  time  to  time,  and  tested  with  nitrate  of 
silver  till  no  precipitate  of  cUoride  is  formed. 
The  operation  is  completed  in  about  forty- 
eight  hours.  The  objections  to  the  use  of 
nure  silica  are — ^first,  that  unless  the  solution 
be  kept  very  weak,  it  will  gelatinise  j  and 
second!]^,  that  when  applied  to  the  stone,  which 
acts  on  it  as  a  sort  of  dialyser,  the  water  passes 
in,  and  the  colloidal  silica  remains  on  the  sur- 
face, from  which  it  is  easily  removed.  In  fine, 
it  seems  that  the  union  between  the  silica  and 
the  surface  to  which  it  is  applied  is  simply  a 
mechanical  one. 

A  patent  has  been  taken  out  for  the  employ- 
ment of  hydrofluosilidc  add  as  a  preservative 
&s&it,  but  I  know  nothing  of  the  results 
obtained  with  the  process.  It  is,  however, 
clear  that  the  first  action  of  the  acid  must  be 
to  decompose  the  parts  with  which  it  comes  in 
contact,  in  such  stones  as  dolomite,  Caen,  Port- 
land, or  Bath;  but  it  has  yet  to  be  seen  wheilier 
the  silica  forms  a  stable  compound  with  the 
lime. 

A  process  depending  upon  a  reaction  which 
sets  free  a  destructive  agent,  as  is  the  case 
with  the  chloride  of  calcium  and  a  soluble 
silicate,  or  one  in  which  a  component  of  the 
indurating  solution  has  to  be  got  rid  of,  or 
neutralised  by  its  action  on  the  stone  itsdf ,  as 
in  the  case  of  hydrofluosilicic  acid,  seems  to  be 
objectionable  in  theory,  and  has,  at  least,  in 
one  instance,  been  found  to  be  so  in  practice. 

It  is  generally  said  that  inventors  are  san- 
guine; the  truth  of  this  assertion  has  been 
abundantly  shown  by  inventors  of  processes 
for  stone  preservation.  Utterly  regardless  of 
the  nature  of  the  material  to  be  protected, 
whether  stone,  brick,  or  cement,  the  inventor 
declares  that  Ms  particular  process  is  capable  of 
rendering  all  kinds  of  building  materials  hard 
and  enduring,  even  harder  and  more  imperish- 
able than  the  best  kinds  of  natural  stone.  In- 
deed, one  inventor  considers  his  process  so  per- 
fect and  comprehensive,  that  he  has  proposed 
to  build  war-ships  of  paper,  and  render  them 
shot-proof  by  his  invention !  The  extravagant 
pretensions  of  inventors  and  the  failures  con- 
sequent on  their  over-confidence  have  caused 
practical  men  to  look  with  suspicion  on  all 
methods  for  making  more  lasting  the  softer 
and  more  workable  kinds  of  builaing  stones, 
the  hardening  and  weatherproofing  of  which 
would  brin^  within  the  reach  of  many  carvings 
which  might  lay  claim  to  artistic  merit,  and 
take  the  place  of  the  incongruous  Portland 
cement  casts  by  which  our  modem  domestic 
architecture  is  debased. 

The  question  of  stone  preservation  was  mado^ 
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ihe  subject  of  a  Parliamentary  inquiry  a  few 
yeai*8  ago,  but  nothing  of  any  great  value  was 
elicited.  Tbe  practical  men  examined  regarded 
the  matter  entirely  from  tbeir  own  point  of 
view,  which  was  anything  but  scientific ;  and 
the  scientific  men,  as  utterly  regardless  of 
practical  considerations,  made  suggestions 
which  could  not  be  carried  out.  One  dis- 
tinguished chemist  went  so  far  as  to  recom- 
mend silicic  ether  as  a  likely  material  for  coat- 
ing the  Houses  of  Parliament !  However,  not- 
withstanding the  difficulties  with  which  the 
subject  is  surrounded,  there  is  enough  of  en- 
courajgement  in  what  has  been  done  to  induce 
chemists  to  prosecute  investigations  further; 
and  it  is  with  a  view  to  lay  ^fore  them,  and 
others  not  chemists  who  feel  interested  in  tl\e 
subject,  the  result  of  some  years'  experience 
that  I  have  written  this  paper. 

The  process  which  I  have  already  described 
as  appHcable  to  silicious  painting^  is  similar 
to  that  which  I  believe  wiU  be  found  useful  for 
stone  preservation.  I  sajr  useful,  because  I  do 
not  believe  that  any  application  at  present  dis- 
covered will  in  all  cases  succeed.  'Hie  different 
constituents  of  the  stone  for  whose  preserva- 
tion it  is  intended,  and  the  different  circum- 
stances under  which  it  is  applied,  must  always 
have  great  influence  on  the  result.  A  stone 
which  is  disinteji^ted  on  its  sur&ce,  and  to 
any  depth  below  its  surface,  cannot  be  hardened 
by  any  silicious  wash ;  a  thin  hard  skin  may 
be  formed,  but  beneath  it  the  loose  particles 
will  remain  as  they  were  and  the  ekin  will  in 
time  crack  and  ned  off.  The  experiments  which 
led  to  this  conclusion  were  penormed  on  some 
pieces  of  the  old  stone  taken  from  Westminster 
Abbey,  sent  me  by  Mr.  Geor^  Gilbert  Scott, 
the  architect  intrusted  with  the  restoration  of 
that  building.  The  stone  is  an  oolite,  and  much 
decayed.  The  indurating  process  hardened  it, 
but  only  superficially,  and  on  the  crust  being 
broken  the  under  parts  remained  soft  as  before. 
When  the  liquid  was  first  applied  the  absorp- 
tion was  great,  but  it  very  soon  ceased,  as  if  the 
water  had  diffused  in,  leaving  the  silicate  on 
the  surface,  and  so  preventing  the  absorption 
of  after  washes,  which  seemed  only  to  thicken 
the  crust. 

Why  more  has  not  been  done  in  this  pro- 
mising field  of  discovery  is,  I  imagine,  that 
too  much  has  been  attempted,  and  expectations 
raised  which  have  not  been  realised.  It  is  not 
possible  to  preserve  a  decaying  stone  without 
first  scraping  away  all  the  decayed  parts,  and 
even  when  this  has  been  done  I  have  found 
great  difficidty  in  indurating  it  in  the  labora- 
tory, where  one  has  every  facility  for  worKng ; 

*  See  Lab.,  pp.  to,  91. 


and  I  believe  it  to  be  impossible  to  do  it  efifec* 
tuallv  when  the  stone  stands  peri>endicu]arly 
in  a  building ;  for  although  the  silicious  solu- 
tion, when  thoroughly  mixed  with  loose  mate- 
rials, will  bind  them  firmly  togeUier,  it  will 
not  do  so  when  it  can  only  percolate  through 
them,  and  hence  the  failures  which  have 
attended  all  attempts  to  arrest  decay  in  old 
stone,  when  it  has  gone  on  to  any  considerable 
extent,  have  caused  disappointment,  and  too 
often  have  led  to  the  abandonment  of  investi- 
ga.tions,  which  might,  if  continued,  have  accom- 
plished important  results.  At  present  oar  hopes  ' 
m  the  preservative  effects  of  silicious  com- 

Sounds  must,  I  fear,  be  confined  to  the  in- 
uration  of  new  stone,  or  that  which  has  shown 
only  slight  symptoms  of  disintegration.  Eveiy 
mason  knows  that  when  a  stone  is  worked  wet 
from  the  quarry  the  chances  are  much  more 
in  favour  of  its  lasting  than  if  it  has  been 
allowed  to  diy  first.  The  quarry  water  c<mi- 
tains  silica  in  solution,  as,  I  believe^  an  alka- 
line silicate ;  this,  when  the  stone  dries,  deter- 
mines to  the  sui^ace,  forming  a  hard,  thin  skin 
in  combination  with  the  superficial  layer  of 
the  stone.  Stone  &om  the  same  quarry,  often 
from  the  same  bed,  when  worked  under  these 
different  circumstances,  gives  very  different  re- 
sults. In  one  place  Bath  stone  lasts  well,  in 
another  the  same  kind  of  stone  begins  soon  to 
show  signs  of  disintegration. 

In  the  Houses  of  Parliament,  where  so  much 
expensive  work  has  gone  to  decav,  and  where 
the  heads  of  kings  endanger  those  of  the 
passers-by,  some  stones  are  decayed,  while 
others  are  as  sound  and  perfect  as  when  first 
placed  in  the  building.  .  Stone  carvers  prefer 
working  dry  stone  rather  than  wet,  and  ^ubt- 
less  the  drier  and  softer  pieces  were  selected 
for  the  fibres  and  ornaments,  consequently  no 
silicious  film  has  been  formed  on  the  surface 
of  the  finished  workj  and,  i;his  protection  being 
wanting,  the  disintegrating  influences  of  the 
atmosphere  have  h^  their  way  unchecked, 
and  the  result  has  been  that  the  carved  parts 
have  shown  a  mudi  greater  amount  of  decay 
than  the  wall  stones. 

Roche  Abbey,  a  beautiful  ruin  near  Sheffield, 
built  of  dolomite  (the  same  stone  as  that  em- 
ployed in  the  Houses  of  Parliament),  about  the 
thirteenth  century,  shows  no  siffu  of  disinte- 
^ation  and  decay,  other  than  what  has  been 
the  result  of  violence.  The  quarnr  from  which 
the  stone  was  taken  is  close  to  the  ruins,  and 
from  the  conscientious  care  with  which  build- 
ing work  was  done  before  the  days  of  con- 
ti^acts,  and  when  men  felt  an  interest  in  the 
durability  of  their  work,  we  may  fairly  argue 
that  the  present  perfect  condition  of  the  stone 
is  the  result  of  the  use  of  precautions  which 
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every  builder  knows  are  necessary,  in  oi'der  to 
secure  satisfactory  and  permanent  work.  The 
formation  of  the  silicious  crast,  termed  case- 
hardening,  seems  to  preserre  stone,  which,  when 
wanting  this  crust,  rapidly  decays.  Old  stone 
wliicli  has  stood  well  for  centuries,  when  re- 
dressed, soon  begins  to  crumble  away.  We  are 
tlierefore  naturally  brought  to  consider,  whether, 
by  imitating  this  case-hardening,  and  by 
making  it  thicker,  and  of  compounds  more 
enduring  than  those  of  which  it  is  naturally 
composed  (for  its  composition  differs  in  dii- 
ferent  stones)  we  shall  be  able  to  effect  the 
desired  object.  To  get  silica  in  a  soluble  state 
we  are  obHged  to  have  present  a  large  quantity 
of  free  amali.  This  alkali  may  be  con- 
siderably reduced  by  the  addition  of  freshly 
precipitated  hydrate  of  silica  to  a  hot  solution 
of  an  alkaline  silicate  until  it  will  take  up  no 
more,  and  we  get  a  compound  approacning 
the  composition  K2O,  4SiOi,  but  we  still  have  a 
quantity  of  alkali  set  free  in  the  stone,  and  this 
is  the  difficulty  which  has  to  be  overcome, 
because  as  long  as  the  base  is  in  excess  the 
silicate  is  soluble,  and,  moreover,  for  reasons 
already  stated,  its  presence  is  to  be  avoided. 

The  most  reasonable  plan  is  to  use  with 
the  soluble  silicate  a  reagent  which  will 
unite  with  both  its  constituents  and  form 
a  new  compound  in  which  nothing  will  be  left 
free,  and  which,  from  experience  of  natural 
products  of  similar  constitution,  will  resist 
atmospheric  and  other  destructive  action.  Sili- 
ccUe  of  alumina  united  with  siUcate  of  potash 
seems  to  effect  this  object.  I  need  not  here 
repeat  my  reasons  for  this  opinion,  as  they 
have  been  fuUy  stated  in  my  previous  articles 
on  Silicious  Fainting.  Experience  has  proved 
that  when  properly  applied  this  jnixture  has 
prevented  tne  decay  of  soft  stone,  such  as 
Caen,  in  exposed  situations;  and  one  experi- 
ment to  which  I  can  refer  clearly  proves  the 
truth  of  a  statement  already  made,  that  it  is 
almost  impossible  to  arrest  decay  when  it  has 
once  fairly  set  in,  although  it  is  perfectly  pos- 
sible to  prevent  the  commencement  of  disin- 
tegration in  stone  which  has  been  carefully 
i^nrated  when  in  a  good  condition.  I  had  a 
Caen  stone  building,  pai't  of  which  was  de- 
cayed, coated  with  siucate  of  alumina  and 
potash; 'the  decayed  parts  were  first  scraped 
off  down  to  the  sound  stone ;  in  a  year  the 
decay  recommenced,  but  the  other  stones 
remained  perfect  for  several  years,  although 
all  were  from  the  same  quarry  and  all  worked 
under  the  same  conditions  and  at  the  same 
time. 

The  results  obtained  from  the  use  of  silicate 
of  alumina  and  potash  have,  on  the  whole, 
proved  satisfactory ;  still,  there  are  other  sub- 


stances which,  combined  with  them,  might  ren- 
der the  product  moi'e  lasting.  Some  natural 
varieties  of  silicate  of  magnesia  lead  one  to 
think  that  this  compound  might  be  introduced 
with  advanta^,  but  the  difficulty  at  present  is 
how  to  get  it  into  solution  with  silica.  There 
is  here  a  very  wide  field  open  to  any  chemist 
who  will  give  attention  to  this  subject. 

For  the  information  of  those  who  are  de- 
sirous of  tryine  experiments,  I  will  briefly  state 
the  method  which  I  have  generally  adopted. 
Silicate  of  potash  and  aluminate  of  potash, 
made  as  already  directed,  and  of  the  same 
specific  gravities,  should  be  mixed  together 
and  diluted.     Here  no  general  rule  can  be 

fiven  as  to  the  extent  of  dilution,  as  that  must 
epend  on  the  nature  of  the  stone.  With  com- 
pact stones  the  solution  must  be  used  weak  and 
the  application  repeated  frequently,  time  being 
allowed  between  each  coat  for  drying,  and  these 
applications  should  be  continued  till  the  surface 
has  an  egg-shell  gloss;  this  gloss  will  in  time 
disappear,  and  if  the  stone  be  examined  with  a 
strong  magnifying  glass  the  pores  will  be 
f  oimd  to  be  filled  with  a  white,  almost  opaque, 

g^iass-like  substance.  I  have  found  it  better  in 
boratory  experiments  not  to  dry  the  stone 
artificial!]^,  as  the  longer  the  time  allowed  the 
greater  will  be  the  penetration.  When  applied 
to  a  building,  if  the  weather  be  hot  and  the 
sun  powerful,  it  is  better  to  keep  the  stone  well 
soaked,  but  always  discontinuing  the  applica- 
tions when  suction  ceases,  because,  evaporation 
going  on  quickly  at  the  surface,  a  skin  is  formed, 
which  prevents  further  penetration  of  the 
silicate  and  the  proper  dr^g  of  that  beneath. 
It  maybe  necessary  to  repeat  the  operation 
some  time  after  the  induration  is  completed. 
In  porous  stones,  the  openings  being  lai'ge  and 
the  silicate  drying  gradually,  the  gelatinous 
mass  first  formed  shrinks  and  leaves  minute 
cracks,  so  that  after  a  time  it  is  better  to  repeat 
the  washes  once  or  twice  to  fill  in  these  cracks. 
The  colour  of  the  stone  so  treated  becomes 
at  first  rather  darker,  but  in  time  the  silicate 
becomes  white;  in  no  case  is  the  stone-like 
appearance  destroyed  or  injured.  But  the 
most  promising  application  of  this  process,  and 
that  which  will,  I  trust,  in  time  become  ^en^al, 
whether  it,  or  any  modification  of  it,  be  em- 
ployed, is  to  fresh  stone,  especially  to  carved 
work,  on  which  much  labour  has  been  expended. 
There  is  a  process  very  generally  used  for 
kreosoting  timber,  in  which  the  wood  is  placed 
in  vessels  from  which  the  air  has  to  a  great 
extent  been  withdrawn.  If  stone,  well  &ed, 
be  so  treated,  and  the  indurating  solution  be 
admitted,  it  will  penetrate  to  a  very  con- 
siderable depth,  and  so  afford  a  most  efficient> 
protection  against  decayr^^ '^^^  ^y  ^^^^^^^ 
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When  damp  penetrates  any  substance  and 
frost  ensues,  the  frozen  water  expands  and 
destroys  tbe  coherence  of  the  particles  com- 
posing it.  This  is,  perhaps,  one  of  the  principal 
causes  of  the  perishability  of  porous  stones, 
free  access  being  therebjf  given  to  those  de- 
structive agents  with  which  the  air  is  charged. 
Such  effects  are  prevented  in  stone  indurated 
as  I  have  suggested.  No  water  can  enter  it, 
neither  can  the  atmosphere  injure  it.  If  this 
method  were  adopted,  original  ornamental 
work  could  be  empwyed  where  very  objection- 
able substitutes  now  take  its  i>lace ;  a  bold  and 
inexpensive  and  really  artistic  treatment, 
earned  out  in  soft  stone,  could  be  used  to 
decorate  our  street  architecture,  at  present  dis- 
figured b}r  meagre  castings,  arranged  and 
repeated  without  meaning  or  design.  By  care- 
ful treatment  even  chalk  can  be  made  very 
hard  and  permanent  in  the  open  air,  and 
capable  of  retaining  the  sharp  edges  given  to 
it  by  the  carver. 

That  the  product  formed  by  the  proper  ad- 
mixture of  silicate  and  aluminate  of  potash  is 
really  hard  and  endui-ing  has  been  very  fully 
proved.  During  the  Exhibition  of  1862  several 
samples  of  this  product  were  exposed,  some  to 
dilute  hydrochloric  and  some  to  dilute  sulphuric 
acid ;  they  are  now  perfectly  sound,  and  so  hard 
that  they  will  scratch  glass.  Stone  preserved 
with  it  has  been  submitted  to  very  severe  tests ; 
and  although  many  improvements  can,  I  am 
sure,  be  made  in  the  process,  yet,  on  the  whole,  it 
seems  the  most  likely  to  succeed,  being  founded 
on  a  sound  principle. 


EDITORIAL  NOTES. 

PROFESSIONAL  IMMORALITIES. 

Those  who  are  fond  of  praising  the  good  old 
times  are  not,  perhaps,  altogether  wrong,  either 
in  point  of  philosopny  or  ethics ;  for  there  can 
be  no  doubt  that,  in  many  respects,  we  are 
worse,  and  not  better  off  than  our  fathers.  In 
no  department  of  practice  does  our  statement 
hold  more  true  than  in  that  of  the  professions. 
The  evil,  moreover,  is  not  much  mitigated  by 
the  fact  that  in  each  of  them  licences  may  or 
must  be  obtained  previously  to  commencing 
active  service.  Take  the  case  of  medicine  and 
surgery,  for  instance.  A  number  of  rival  cor- 
porations offer  their  certificates  to  a  candidate. 
Each  certificate  is  not  only  "cheap,"  but 
"  highly  recommended ;"  even  one  of  the  verjr 
lowest  class,  from  the  greater  length  of  title  it 
confers,  maybe  "good  for  mixing."  Now,  a 
man  who  is  insuperably  dull,  or  wilfully  igno- 
rant, or  lazy,  will  naturally  take  advantage  of 


the  trade  aspect  which  these  examinations 
present;  he  Wl  go  where  he  can  obtain  a 
Ucaice  on  the  lowest  pecuniary  and  intellec- 
tual terms.  No  wonder  such  backdoors  are 
always  open,  and  so  many  go  in  thereat !  It 
is  an  easy  process  inside.  Bland  examiners 
cursorily  inspect  credentials  and  propose  stock 
questions,  a  few  delicate  attentions  are  paid  to 
a  "  subject,"  a  fee  is  handed  to  the  treasurer, 
and  Doctor  Saisrien — smiling,  happy,  and 
wondering  at  his  former  imperfect  acquaint- 
ance with  his  own  abilities — issues  forth 
through  the  front  door  into  the  world.  Let  us 
not  be  understood  to  condemn  those  thorough, 
sound,  and  independent  institutions  which 
steadily  refuse  to  allow  a  trade  spirit  to  pol- 
lute their  curriculum.  But  we  are  strongly 
averse  to  the  existence  of  a  commercial  animus 
between  educational  corporations,  and  to  the 

Practical  denial  of  one  of  the  oldest  lessons  of 
fe,  that  excellence  is  only  to  be  obtained  by 
long  and  assiduous  toil. 

^e  vices  which  preside  over  such  a  certifi- 
cating system  are  naturally  capable  of  speedj 
development.  Doctor  Saisrien  sets  up  in  busi- 
ness in  a  populous  neighbourhood,  and  does 
his  best  to  undersell  the  nearest  practitioner. 
His  stock-in-trade  (alas!)  consists  chiefly  of 
his  brains ;  and,  as  we  know,  no  great  outlay 
has  been  necessaiy  to  license  their  exercise. 
Bapid  and  venturesome  (or  timid)  surgery, 
with  therapeutics  to  correspond,  enable  our 
novice  to  achieve  something  of  popularity  and 
a  practice,  until  some  shocking  instance  of 
maltreatment  or  ignorance  on  his  part  induces 
the  Medical  Council  to  check  the  mture  recur- 
rence of  such  disasters. 

Now,  what  is  true  for  medicine  and  surgery 
holds  good  generally  for  professional  chemistry. 
There  are  not  yet,  mdeed,  any  licensing  bodies 
recognised  by  chemists,  if  we  except  the  Uni- 
versity of  London  and,  of  course.  South  Ken- 
sington Museum  (whatever  that  may  mean). 
A  man  usually  starts  in  life  as  a  professional 
chemist,  either  with  no  training  and  no  cer- 
tificate at  all,  or  else  with  a  ^eat  deal  of 
certificate  and  veiy  little  training.  An  ex- 
ceptional few  are  well  trained  and  properly 
qualified,  with  or  without  a  certificate.  The 
majority  of  analytical  chemists  are  not  moi^ 
than  six  months  or  a  year  learning  their  pro- 
fession, and  many  have  to  depend  on  what 
local  celebrity  they  can  gain  for  a  maintenance. 
They  have  to  fight  for  a  living  against  men  of 
reputation  and  eminence.  Hence  Professor 
Saisrien  feels  it  necessarjr  to  rush  into  print 
on  every  possible  occasion;  to  "perform" 
analyses  of  every  kind  for  a  few  shillings ;  to 
deliver  lectures  on  *  The  Chemistry  of  a  Four 
Pound  Loaf;'  and,  ultimately,  to  give  wonder- 
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f  ol  evidence  at  inquests.  Of  course,  as  lie  calls 
himself  a  "chemist,"  the  public  take  liim  at 
his  word,  supposing  inm.  to  be  a  scientific  man ; 
and,  as  everybody  knows,  science  gets  aU  the 
discredit  which  may  accrue  when  these  people 
are  employed.  When  waters  are  badly  ana- 
lysed at  fifteen  shillings,  and  coals  at  five,  and 
arsenic  is  found,  or  not,  "  by  desire,"  the 
public  blune  science.  Moreover,  it  is  notorious 
that  some  analysts  uniformly  get  high  results, 
others  always  reporting  low  numbers;  of 
course,  a  seller  or  buyer  knows  how  to  take 
advantage  of  these  facts.  Sometimes,  however, 
percentages  can  be  trimmed  low  or  higb  as 
required,  which  is,  decidedly,  a  far  more  con- 
venient and  lucrative  procedure. 

It  might  be  supposed  that  these  are  matters 
into  wmch  chemists  ou^ht  immediately  to 
inquii*e.  By  no  means;  chemists  are  already 
perfectly  well  acquainted  with  them.  What  is 
wanted  is  a  remedy,  and  this,  we  believe,  may 
be  provided  without  delay.  It  would  not  take 
lon^  for  a  corporate  body  like  the  Chemical 
Society  to  form  a  scheme  of  examination,  of 
thorough  and  practical  character,  requiring 
the  candidate  to  have  previously  devoted  him- 
self for  two  years'  training,  at  least,  at  some 
recognised  school.  A  certificate  might  then 
be  granted  in  analytical  chemistry.  Prizes 
might  further  be  offered  for  competition  to 
any  men  who  would  bring  up  original  work. 
Secondly,  a  scale  of  fees  might  be  agreed  on, 
upon  which  the  licentiate  should  have  a  legal 
right  to  recover.  Thirdly,  the  public  should 
insist  on  an  analyst  possessing  this  certificate. 
Fourthly,  the  licensing  body  should  have 
power  to  inquire  into  any  cases  of  impro- 
fessional  conduct,  and,  if  necessary,  to  suspend 
a  licence. 

The  professional  chemist  is  a  creation  of 
this  century,  and  he  is  at  present  about  fifty 
years  old.  His  birth,  parentage,  education, 
and  general  mode  of  me,  are  perfectly  well 
known  to  us.  We  are  not,  we  must  own,  just 
now  quite  satisfied  with  him.  Let  us  hope 
that  some  such  steps  as  those  we  have  sug- 
gested may  be  taken  for  his  reform.  In 
another  ten  years  he  may  then  become  a  purer, 
wiser,  and,  perhaps,  repentant  being, 

CORRESPONDENCE. 

ALBUMINOID  MATTER  IN  WATER. 
To  thi  Editor  of  Thz  Labobatost. 
Sib,— Does  Mr.  Chapman's  note  in  Tmi  Laboba- 
TOBT  of  July  27  (page  306)  mean  that "  vital  action  " 
had  converted  the  nitrogen  compounds  into  organised 
albaminoids  ?  If  so,  the  observation  is  certainly  in- 
teresting, bat  I  should  scarcely  consider  it  to  indicate 
an  applicable  means  of  purification.    Yours,  etc, 

F.  C.  S. 


OUR  FOREIGN  CORRESPONDENCE. 
FRANCE. 

Academy  of  SdencM— Lieben  on  Hydrocarbons  and  FseudO' 
doohols.— M.  Wurtz. 

Pabis;  August  5. 

Thb  '  Comptes  rendus '  of  the  Academy  of  Sciences 
are  still  full  of  interest  for  chemists.  They  contain  a 
commnnication  from  M.  Silva,  which  might  become 
the  point  of  departure  of  important  industrial  opera- 
tions ;  also  a  note  by  M.  Ed.  Grimaux,  On  the  Ben^ 
zytic  Niiro-derivativet,  and  a  paper  by  MM.  Y.  de 
Lnynes  and  A.  Lionet,  On  the  MethyliCf  Hthylic,  and 
Amylic  Derivatives  of  Orcin. 

M.  Silva's  communication  relates  to  a  titaniferous 
sand  very  abundant  in  the  Cape  de  Verd  Isles.  It 
is  exhibited  by  M.  Borges,  of  Santiago  (Cape  de  Verd 
Archipelago),  and  will  be  found  in  the  annex  of  the 
Portuguese  department.  On  examining  this  body 
M.  Silva  found  it  to  be  composed  of  a  portion 
attracted  by  the  magnet,  and  another  portion  on 
which  the  magnet  had  no  action.  The  two  substances 
were  separated  one  from  the  other  by  means  of  a 
strongly  magnetised  bar,  and  analysed  separately. 
The  portion  attracted  by  the  magnet  contains — 

Titanic  acid    3i'26 

Iron  (metal)   52*30 

Magnesia 2-I.3 

Alumina 2*20 

Insoluble  matter    1*20 

Manganese trace 

This  is  the  composition  of  titaniferous  iron — 
TiFeOj.nFeiOj. 

The  non-magnetic  portion  of  the  sand  contains 
titanic  acid,  silica,  iron,  lime,  alumina,  magnesia, 
manganese,  and  a  residue  insoluble  in  acids.  These 
elements  are  probably  contained  in  it  in  the  form  of 
rutile,  silicate  of  lime  and  alumina,  and  emery.  As, 
according  to  this  constitution,  the  iron  would  be  in 
the  state  of  sesquioxide,  and  as  part  of  the  titanic 
acid  is  probably  contained  in  the  insoluble  portion, 
M.  Silva  presents  the  results  of  his  analysis  in  the 
following  form : 

Titanic  acid    19*22 

Silicic  acid 31*20 

Ferric  oxide    18*84 

Lime   10*50 

Alumina 4*45 

Magnesia    0*50 

Emery 15*12 

Manganese traces 

9983 
M.  Silva  justly  regards  this  ore  as  capable  of  ftir* 
nishing  material  for  a  very  important  industry,  on 
account  of  the  iron  and  the  titanium  which  it  con- 
tains.   It  has  long  been  known,  indeed,  that  titani-> 
ferous  irons  are  capable  of  producing  steel  of  veij- 
superior  quality.    If,  then>  as  appears  probable,  this 
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sand  occurs  abundantly  in  the  Cape  de  Verd  Isles,  it 
might  certainly  be  worked  with  advantage. 

The  note  of  M.  Grimaux  communicates  the  result 
of  experiments  still  incomplete,  which  were  given  up 
by  the  author  on  hearing  that  M.  Beilstetn  was 
occupied  with  the  same  subject.  He  had  proposed 
to  himself,  in  the  first  instance,  to  prepare  two 
isomeric  nitrated  benzoic  aldehydes,  and  two  isomeric 
nitrated^  benzylic  alcohols,  corresponding  to  nitro- 
benzoic  and  nitrodracylic  acids,  both  of  which  are 
represented  by  the  formula  C7H5{NOz)Oz,  and  are 
produced  by  the  action  of  ftiming  nitric  acid  upon 
toluene. 

The  first  body  prepared  by  M.  Qrimaux  is  the 
nitrated  benzylic  alcohol.  It  was  obtained  by 
C(innizzaro*s  process  from  Bertagnini's  hydride  of 
nitrobenzol.  This  body,  when  subjected  to  the  action 
of  alcoholic  potash,  is  converted  into  potassic  nitro- 
benzoate  and  nitrobenzylic  alcohol,  according  to  the 
equation — 

2C7H5(NOi)0  +  KHO  s=  C7H4(NO»)KOi 

Hydride  of  NitrobenxojI.  Nitrobenzoate  of  Potaisiura. 

+  C7H7(NO»)0. 
Nitrobeniylic  Alcohol. 

Kitrobenzylic  alcohol  is  a  viscid  uncrystallisable 
oil,  which  decomposes  on  attempting  to  distil  it  under 
the  ordinary  atmospheric  pressure,  but  boils  between 
178°  and  180°  C.  under  a  pressure  of  three  milli- 
metres, assuming  an  amber  colour.  Pentachloride 
of  phosphorus  attacks  it,  forming  a  yellow  oil,  which 
cannot  be  volatilised  without  decomposition. 

To  obtain  nitrodracylic  alcohol  (or,  as  he  calls  it, 
nitrodracethylic  alcohol),  M.  Grimaux  starts  from  a 
body  which  Beilstein  had  previously  prepared  by 
the  action  of  fuming  nitric  acid  on  chloride  of 
benzyl.  This  body,  which  corresponds  to  the  formula 
C7H6(NOi)Cl,  or  C6H4(N0i)CHiCl,  ought,  in  fact,  to 
be  regarded  as  the  chloride  of  nitrodracethyl,  inas- 
much as  it  yields  nitrodracylic  acid  by  oxidation. 

M.  Grimaux  gives  some  new  details  respecting  the 
preparation  and  properties  of  the  chloride  of  nitro- 
dracethyl. It  is  a  solid  body,  which  crystallises  in 
fine  white  needles  or  nacreous  plates,  very  soluble  in 
boiling  alcohol  and  in  ether,  but  insoluble  in  water. 
It  melts  at  70°,  and  may  then  remain  liquid  till  cooled 
to  6o^  but  solidifies  quickly  at  that  temperature  if 
agitated,  becoming  heated  at  the  same  time  to  69°. 
It  is  easily  prepared  by  gradually  pouring  chloride  of 
benzyl  into  four  or  five  times  its  weight  of  fuming 
nitric  acid,  kept  cool  to  prevent  the  action  from 
becoming  too  violent,  and  precipitating  by  water 
afler  some  hours.  The  product  separates  in  the  form 
of  a  yellow  oil,  which  after  twenty-four  hours  solidifies 
to  a  buttery  mass.  It  is  purified  by  pressure  between 
several  folds  of  bibulous  paper  and  repeated  crystal- 
lisation  from  alcohol. 

Chloride  of  nitrodracethyl,  heated  for  some  hours 
with  an  alcoholic  solution  of  potassic  acetate,  yields 
chloride  of  potassium  and  acetate  of  nitrodracethyl, 
C6H4(NOi).CHx.O.CiH30.        This     new    body    is  1 
slightly  soluble  in  boiling  water,  more  soluble  in  I 
alcoholised  water,  very  soluble  in  alcohol  and  ether.  I 


It  crystallises  in  thin  shining  lamina  of  white  or 
yellowish  colour,  melting  at  85  . 

By  treating  acetate  of  benzyl  with  fuming  nitric 
acid,  with  the  view  of  obtaining  an  isomer  of  the 
body  just  described,  M.  Grimaux  obtained  a  thick 
oil,  which  ultimately  deposited  a  white  solid  body  not 
yet  studied. 

To  resume.  We  are  now  acquainted,  thanks  to 
the  labours  of  M.  Grimaux,  with  nitrobenzylic  alco- 
hol, corresponding  to  the  already  known  nitrobenzoic 
acid  and  aldehyde,  and  with  nitrodracethylic  acetate* 
corresponding  to  nitrodracylic  acid  and  nitrodrac- 
ethylic chloride.  As  it  is  probable  that  the  body 
formed  by  the  action  of  fuming  nitric  acid  on  acetate 
of  benzyl  is  the  acetate  of  nitrobenzyl,  and  as, 
according  to  all  appearances,  the  acetate  of  nitro- 
dracethyl will  be  found  to  yield  by  saponification 
nitrodracethylic  alcohol,  we  may  regard  the  two 
isomeric  series,  of  which  nitrobenzoic  and  nitro- 
dracylic acids  are  the  pivots,  as  almost  complete. 
I  There  b,  in  fact,  nothing  wanting  to  complete  them 
'  but  the  .production  of  nitrodracylic  aldehyde. 

I  The  communication  of  MM.  V.  de  Luynes  and 
,  A.  Lionet  is  the  most  interesting  of  those  which 
are  contained  in  the  'Comptes  rendus'  of  last 
week.  It  announces  an  unexpected  fact.  Orein, 
C7H8O1,  has  been  justly  regarded  as  a  diatomic 
phenol.  The  action  of  add  chlorides  on  this  body 
has  already  been  shown  to  give  rise  to  tiie  formation 
of  diacid  ethers,  which  are  saponified  by  bases  like 
the  compound  ethers  of  the  alcohols.  It  is,  there- 
fore, interesting  to  examine  the  methylic,  ethylic, 
and  amylic  ethers  of  orcin,  as  everything  tended  to 
the  supposition  that  in  this  case,  as  with  the  add 
radicals,  one  or  two  atoms  of  hydrogen  might  be 
replaced.  In  order  to  verify  this  theoretical  point 
MM.  de  Luynes  and  Lionet  heated  orcin  with  potash 
and  methylic,  ethylic,  or  amylic  iodide,  using  for  one 
molecule  of  orcin  one  or  two  molecules,  and  ultim- 
ately a  large  excess  of  iodhydric  ether.  Kow,  con- 
trary  to  all  expectation,  this  treatment  has  yielded, 
not  only  mono-  and  di-alcoholic.  but  also  tri- 
alcohoUc  derivatives  of  ordn,  namely,  methyl-orcin 
C7H7(CHj)0»,  ethyl-ordn  C7H7(CxH5>Oi,  amyl-ordn 
C7H7(C5Hi  i)0*,  diethyl-orcin.C7H6(CiH5)xO»,  diamvl- 
orcin  C7H6(C5Hii)zOutrimethyl-orcin  C7H5(CH|)|6iu 
triethyl-orcin  C7H5(CiH5)jOz,  and  triamyl-ordu 
C7H5(C5Hii)30i.  lu  no  case  were  products  formed 
containing  more  than  three  molecules  of  alcohol- 
radicle  in  place  of  hydrogen.  Not  one  of  these 
several  compounds  is  capable  of  being  saponified  and 
reproducing  the  phenol  and  the  alcohol  firom  which 
it  is  derived. 

The  first  two  classes  of  products  may  be  regarded 
^s  alcoholic  ethers  of  orcin,  but  such  is  not  the  case 
with  the  last.  The  radicals,  which  are  united  in 
ethers,  are  kept  together  by  the  intervention  of 
oxygen.  Kow,  as  ordn  contains  only  two  atoms  of 
oxygen,  it  cannot  be  more  than  diatomic,  inasmuch 
as  2O  can  never  bind  more  than  two  radicals  to  the 
fundamental  group  C7H6.  We  are,  therefore,  com- 
pelled  to  admit  that  in  the  trialooholic  products 
described  by  MM.  de  Luynes  and  Lionet,  one  alcphol- 
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radical,  afc  least,  most  take  the  place  of  the  non-typic  | 
hydrogen  of  orcin,  and  must,  therefore,  be  directly 
attached  to  the  carbon.  The  anthors,  haye,  there- 
fore, effected  a  tme  synthesis.  The  formation  of 
their  compounds  may  be  explained  by  a  reaction  of 
the  iodhydric  ether  on  the  orcin.  The  potash,  if  it 
intervenes  at  all,  acts  only  by  combining  with  the 
iodhydric  acid  formed  in  the  reaction,  and  thus  pre- 
venting the  secondary  reactions  to  which  tlus  acid 
might  otherwise  give  rise. 

Beyond  these  three  commnnications,  the  '  Comptes 
rendns '  contain  nothing  particularly  interesting,  ex- 
cepting a  note  of  M.  Blasema,  showing  that  induced 
currents,  instead  of  being  instantaneous,  as  is  gene- 
rally affirmed  without  any  proof,  have  quite  an 
appreciable  duration.  According  to  the  physicist  of 
Balermo,  it  might  be  possible  in  certain  cases  to 
demonstrate  the  existence  of  a  feeble  current,  even 
ijg  of  a  second  after  the  closing  of  the  principal 
current.  The  induced  current  may  be  g^phically 
represented  by  taking  the  times  for  abscissse,  and  the 
corresponding  intensities  for  ordinates.  For  times 
less  than  ^^  of  a  second,  the  curve  is  closed  by  a 
straight  line  perpendicular  to  the  axis  of  abscissie ; 
this  curve  bends  and  rises  again,  soon  reaches  a  maxi- 
mum, then  descends  rapidly,  and  after  an  inflection 
approaches  indefinitely  to  the  axis  of  abscissie ;  but 
the  point  at  which  it  reaches  that  axis  cannot  be 
exactly  determined.  In  every  case  this  point  corre- 
sponds to  a  very  appreciable  time.  I  will  not  describe 
the  apparatus  used  by  M.  Blaserna  in  his  experiments, 
since  his  research,  being  purely  physical,  is  rather 
foreign  to  the  sphere  of  The  Labobatost. 

Leaving  now  the  Academy  of  Sciences,  I  come  to 
the  research  of  M.  Lieben,  the  existence  of  which  I 
announced  in  the  preceding  letter;  unfortunately, 
the  little  space  which  remains  for  this  communica- 
tion will  not  allow  me  to  give  you  more  than  a  short 
abstract  of  it.  ; 

M.  Lieben's  memoir  is  theoretical.  He  endeavours 
to  determine  the  constitution  of  the  hydrocarbons  at  ! 
present  known  in  the  series  C.Hi.,  that  is  to  say,  of  ' 
ethylene  and  its  homologues,  and  thence  deduces  the  ' 
true  nature  of  the  pseudo-alcohols  of  M.  Wurtz, 
bodies  which  must  be  regarded  as  secondary  alcohols,  I 
and  of  which  no  sufficient  theory  has  hitherto  been  '< 
proposed,  or  at  least  demonstrated.  1 

Ethylene,  CxH4,  is  represented,  according  to  M.  ; 

CH»  I 

Lieben,  by  the  formula    ||      ;   it  cannot,    in  fact, 
CH» 

CH* 
have  more  than   two  formula;,  namely,    ||        and 

CHi 

/CHj\" 

I    I       I  ;  the  second,  however,  is  regarded  by  M. 

\CH/ 


formula  are— (i)  Thatthebody  ^^^  or  C  j  ^^  would 

have  a   constitution  similar  to  that  of  methylene, 

C 1 5,  and  that,  since  the  latter  hydrocarbon  does 

not  exist  in  the  free  state,  the  existence  of  a  body  of 
the  same  constitution  in  which  the  hydrogen  would 
be  simply  replaced  by  methyl  does  not  appear  very 
probable.    (2)  That  the  constitution  of  aldehyde  now 

CHj 
generally  admitted  being    '  jj,  chloride  of  ethylidenc 

^O 

CH, 

is  necessarily  represented  by  the  formula  '  ^  ,  whence 


we  may  conclude  that  the  formula 


(^r 


expresses 


Lieben  as  inadmissible,  whereas  the  first  is  capable  of 
accounting  for  all  knoAvn  facts.  The  reasons  on 
which  M.  Lieben  relies  for    rejecting   the    second 


the  constitution  of  ethylidene,  and  not  that  of  ethy- 
lene. • 

In  addition  to  the  arguments  which  attribute  by 
CHi 
exclusion  the  formula   ||      to  ethylene,  M.  Lieben 

CH* 
further  supports  this  formula  by  the  following  direct 
argument : 

CH* 
If  the  formula  of  ethylene  is  ||     ,  that  of  bromide 
CHx 

CHiBr 

of  ethylene  becomes     |  ,  and  that  of   glycol 

CHiBr 

CHi.OH 

I  ;  but  if,  on  the  contrary,  the  formula  of  ethy- 

CHi.OH 

CH  CH, 

lene  were   |     ,  that  of  glycol  would  become  | 
CH  pH 

Now,  according  to  the  first  formula,  we  may  predict 
the  existence  of  two  acids  derived  from  glycol,  the 

CO.OH 
one  being   |  ,  which  is  no  other  than  glycollic 

CHx.OH 

CO.OH 
acid,  while  the  other   |  is  oxalic  acid.    We  may 

CO.OH 
also  predict  the  existence  of  two  aldehydes,  one  of 

CHi.OH 
which    I  has  not  yet  been  obtained,  while  the 

CH.O" 

1  CH.O"  ^^  T 

other    !  is  the  glyoj;5l,pLP^ifis,aOgl© 
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contraryi  we  were  to  admit  for  glycol  the  formala 
CHi 

'ij       f  the  first  product  of  oxidation  would  neces* 
^(OH). 


CHj 


sarily  correspond  to  the  formula  of  acetic  acid 

and  since  acetic  acid  is  not  transformed  into  glycollio 
acid  by  direct  oxidation,  the  production  of  glycoUic 
acid  by  means  of  glycol  would  be  incomprehensible. 
CHi 

With  the  formula  ||  we  easily  explain  that 
CHz 
ethylene,  by  fixing  HI,  forms  iodide  of  ethyl  identical 
with  that  which  is  prepared  from  alcohol ;  there  is 
no  isomery  possible.  Everything  in  the  molecule 
being  symmetrical,' it  is  clear  that  the  product  will 
remain  the  same  whether  the  hydrogen  be  attached 
to  one  atom  of  carbon  and  the  iodine  to  the  other,  or 
whether  the  opposite  arrangement  takes  place;  the 

CHj 
result  of  the  reaction  is  always  | 

CHzI 

For  the  homologues  of  ethylene  a  large  number  of 
constitutional  formula}  are  possible.  Among  the 
formulae  given  by  M.  Liebcn  in  his  memoir  some  are 
saturated,  like  that  which  we  have  admitted  for 
ethylene,  while  others  are  analogous  to  that  of  ethy- 
lidene,  and  contain  unsatisfied  atomicities.  The 
fonnulse  which  represent  the  homologaes  of  ethylene 
as  forming  closed  chains  are  likewise  numerous. 
Amongst  them  H.  Lieben  has  been  led  to  admit,  as 
corresponding  to  the  hydi-ocarbons  actually  known, 


^H 


the  general  formula  || 


,  representing  all  these 


"H 


bodies,  as  methylated,  ethylatcd,  amylated  ethylene. 


^H 


etc.     Thus,  propylene  would  be  ||- 


butylene 


"H 


^H 


^H 


II ,  and  amylene  || .     To  distinguish  the 

hydrocarbons  of  this  form  from  those  of  different 
constitution,  which  are  pointed  out  by  theory,  M. 
Lieben  proposes  to  call  them  hydrocarbons  of  the 
normal  series. 
The  proofs  on  which  M.  Lieben  relies  for  attributing 


to  propylene  the  formala 


4». 


-  are  numerous ;  we 


shall,  however,  cite  only  the  two  following,  which 
appear  to  us  to  be  suffident  to  establish  tl^  tuA  in 
question. 

CHj 

I 
(i)  Acetone  corresponds    to    the    formula    CO , 

CH, 

a  constitution  now  universally  admitted.  Now,  acetone 
when  acted  upon  by  pentachloride  of  phosphonis, 
exchanges  ite  oxygen  for  two   atoms   of  chlorine, 

CHj 

I 
yielding  a  chloride,  Cdx,  iaomeric  with  chloride  of 

CH, 

propylene,  and  this  chloride  is  oonyerted,  by  loss  of 
HCl,  into  a  body  which,  according  to  Friedel,  is 
identical  with  monochloropropylene,  and  necesnrfly 

CH, 

corresponds  to  the  formula  CCl  .      But  if  this  body 
II 
CHi 

represente  chlorinated  propylene,  the  formnla — 
CHj 


pCH, 
VH 


\f^ 


CH* 


by  introducinghydrogen  into  thisformula  in  plaoeof  the 
CHj 


nCH, 
^H 


iodine,  we  have  CH    =        ,  which    therefore 

II  c'^ 

CH,  ^H 

represente  the  formula  of  propylene. 
The  reasons  which  M.  Lieben  adduces  for  assigning 

^H 
to  butylene  the  formula  ||  —  are  much  less  con- 


clusive than  the  preceding,  and  would  certeioly  not 
suffice    to  establish   his    opinions    were    they    not 
strengthened  by  analogy. 
With  regard  to  amylene,  there  certainly  exists 


CH ,    or     II-—-  ,  must  represent  propylene. 

"  ^H 

CHi  ^  ' 

(2)  The  second  proof  is  drawn  from  the  constitution 
of  iodide  of  allyl  and  the  easy  transformation  of  this  1 

body  into  propylene  by  the  substitution  of  hydrogen  j 

for  the  iodine.    We  know  that,  according  to  Frank- 

rfCHz)"      CHxI 
C  I  H  I 

land,  iodide  of  allyl  is         •{  — =  CH    .    Now, 
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a  hydrocarbon 


namely,  the  synthetic  amy. 


lene  which  Wurtz  obtained  by  th»  action  of  allylic 
iodide  on  jsincrethyl.  This  amylene  is  athyl-allyl — 
CjH, 

CHx  .    Now,  by  substituting  for  allyl,  CjHj,  the 

CHj 

CEz 

I 
decomposed  formula  of  this  radical,  CH  ,    we  obtain 

I 

CH* 
for  amylene  the  formula — 
CH, 


CHi 

I 

CHi 

I 
CH 

I 
CHi 


=     II- 


^H 


^H 


s 


But  by  the  side  of  this  synthetic  amylene  of  Wurtz 
there  exists  the  ordinary  amylene  extracted  from 
amylic  alcohol.  This  last  body,  having  been  recog- 
nised as  isomeric  with  the  preceding,  must  evidently 
be  represented  by  a  formula  different  from  that  of 
synthetic  amylene  or  normal  amylene,  if  we  adopt, 
with  H.  Lieben,  the  name  of  normal  series  for  the 


^H 


hydrocarbons 


The  constitution  of  ethylene  and  its  homologues 
being  once  determined,  M.  Lieben  thence  deduces 
the  constitution  of  the  pseudo-alcohol.  It  is  clear, 
in  fact,  that  if  tills  formula  be  established,  each  of 
the  bodies  which  it  includes  may  combine  with  hydr- 
acids  in  two  different  ways.  On  the  one  hanc(,  we 
shall  have — 

C»Hi.  +  i 

pC.Hx.  +  ,  CH 

^H 

II- +  HI  = 


I 


.H 


and  on  the  other — 


^H 


CHj 


(.C.H1.  +  1 

+  HI  =   I  -1- . 

CHxI 


If  the  reaction  took  place  conformably  with  the 
first  ^nation,  the  result  would  be  a  normal  iodbydric 


ether;  if,  on  the  contrary,  it  takes  place  according  to 
the  second,  the  product  will  be  the  iodbydric  ether 
of  a  secondary  alcohol.  Now,  the  actual  product  is 
the  iodbydric  ether,  not  of  a  normal,  but  of  a  pseudo- 
alcohol  ;  hence  we  are  led  to  conclude  that  the  pseudo- 
alcohols  are  secondary  alcohols,  as  was  pointed  out  by 
Kolbe  at  the  time  of  their  discovery  by  Wurtz. 

Wurtz,  it  IB  true,  urges,  as  an  objection  to  Lichen's 
theory,  that  the  alcohol  produced  from  artificial 
amylene  is  not  identical  with  amylic  pseudo-alcohol ; 
but,  as  observed  by  Naquet,  this  objection,  though 
serious,  is  not  irrefutable.  Amylic  pseudo-alcohol, 
properly  so  called,  and  the  alcohol  produced  from 
artificial  amylene  may  both  be  secondary  alcohols,  and 
yet  may  differ  from  one  another  if  they  contain  dif- 
ferent radicals.  Theory,  indeed,  points  out  to  us  a 
large  number  of  secondary  alcohols,  all  having  the 
composition  C5H11O;  and  it  is  by  no  means  astonish- 
ing that  these  secondary  alcohols  should  exhibit  dif- 
ferences in  their  properties  corresponding  to  the 
d^erences  of  their  formulee. 

I  will  conclude  this  letter  by  informing  you  that 
the  Minister  of  Public  Instruction  has  transmitted  to 
the  Academy  of  Sciences  a  confirmation  of  the  Im- 
perial decree  approving  the  nomination  of  M.  Wurtz 
to  the  place  in  the  chemical  section  vacant  by  the 
death  of  M.  Felouze.  After  the  reading  of  the 
decree,  M.  Wurtz  took  his  place  amongst  his  coU 
leagues.  N, 


PARIS    UNjrERSAL    EXHIBITION. 

FRANCE. 

BV    C.    W.    gUIN,    F.C.S^, 

Superintendent  of  tke  Chemical  Clastes  of  the  International 
Exhibition  of  1862. 

Bleaehing  processes— Decorticated  Bceds — Chemical  apparatus— 
Platinum  manufactures— Balance  used  in  £lectro-Plating-— 
Aluminium  and  aluminium-bronze. 

Pabis  ;  Auguit  6. 

ScATTBBSD  about  the  machinery  department  we 
shall  find  a  large  number  of  specimens  of  marble  of 
surpassing  beauty,  mixed  up  with  a  heterogeneous 
collection  of  all  kinds  of  machines  and  specimens 
relating  to  civil  engineering.  There  are  also  several 
specimens  of  machines  used  in  chemical  processes, 
amongst  which  may  be  mentioned  those  shown  by 
M.  Tessier  du  Motay,  illustrating  his  process  for 
bleaching  flax  by  permanganate  of  potash.  He  first 
roasts  peroxide  of  manganese  and  caustic  potash  to- 
gether, and  lixiviates  the  compound.  By  this 
means  he  obtains  a  solution  of  manganate  and  per- 
manganate of  potash  mixed  with  carbonate.  Sulphate 
of  magnesia  is  then  added,  which  precipitates  as  the 
neutral  carbonate.  The  impure  solution  thus  ob- 
tained is  reduced  with  water  until  the  proportion  of 
manganic  salt  reaches  3  per  cent.  The  flax  is  dipped 
into  it  and  allowed  to  remain  for  a  quarter  of  an 
hour  or  longer,  according  to  circumstances,  the  > 
colouring  matter  being  oxidised  and  bleached  and- 
peroxide  of  manganese  precipitated  IQ  the  fibre.    It 
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is  next  alternately  winced  in  a  solution  of  sulpharoos 
acid,  which  converts  the  peroxide  into  manganons 
sulphate,  and  in  clear  water,  the  operation  of  bleach- 
ing being  completed  in  four  or  five  hours. 

Close  by  M.  de  Motay*s  machines  are  those  of  MM. 
Jarosson  and  Bastaert,for  steeping  and  bleaching 
thread  in  the  skein.    For  this  purpose  they  dip  the 
thread  in  a  cold  solution  of  caustic  soda,  containing  ' 
from  2  to  4  per  cent,  of  the  alkali,  after  which  it  is  , 
steamed  in  a  steam-tight  vessel  under  pressure,  the  i 
waste  steam  being  used  to  heat  the  water  employed  j 
in  the  after  process  of  wincing.    The  employment  of 
steam  and  pressure  combined  is  stated,  not  merely 
to  induce  the  more  rapid  destruction  of  the  colour- 
ing matter  of  the  thread,  but  also  to  improve  its 
quality  by  rendering  the  subsequent  bleaching  pro- 
cess with  chloride  of  lime  more  equal.  Not  only  this; 
a  weaker  chloride-bath  may  be  used,  and  the  time 
necessary  to  complete  the  operation  is  considerably 
shortened.    Thread  prepared  in  this  way  is  said  to 
dye  better  than  that  bleached  in  the  ordinary  manner. 
The  same  principle  is  applicable  to  the  bleaching  of 
all  kinds  of  cotton  and  linen  fabrics. 

In  a  case  against  the  outer  wall  of  the  building  M. 
J.Le  Moine  shows  a  series  of  decorticated  cereals  and 
seeds.  He  employs  for  this  purpose  a  3  per  cent, 
solution  of  caustic  soda,  which  loosens  the  outer  husk, 
which,  according  to  M.  Le  Moine,  consists  of  nothing 
but  ligneous  fibre.  This  easily  becomes  detached  by 
simple  agitation,  leaving  behind  the  inner  husk,  con- 
taining a  notable  quantity  of  nitrogenous  matter  and 
alkaline  phosphates.  The  decorticated  seeds,  sin- 
gularly enough,  do  not  lose  their  vitality  during  the 
process,  b^ing  capable  of  germinating  at  any  reason- 
able period  afterwards.  The  refuse  husks,  which  con- 
tain no  nutritious  or  nitrogenous  matter,  may  be  used 
for  paper- making.  The  operation  is  completed  in 
from  twenty  to  thirty  minutes.  In  the  case  of  barley 
a  weak  solution  of  sulphuric  acid  is  substituted 
for  the  alkaline  bath. 

Close  by  M.  Le  Moine's  case  is  the  very  small  dis- 
play of  chemical  apparatus  by  M.  £.  Bousseau,  and 
some  gas  furnaces  from  Mr.  Wiesn egg's  manufac- 
tory. Neither  of  these  makers  show  anything  at  all 
remarkable.  Further  on,  on  each  side  of  the  Rue  de 
la  Normandie,  are  three  exhibitors  of  platinum  ap- 
paratus, MM.  Chapuis  freres,  Desmoutis  and 
Quennessen,  and  Godart  and  Labordenave.  In 
workmanship  and  size  none  of  the  apparatus  shown 
at  all  comes  near  the  noble  display  of  Messrs.  Johnson 
and  Matthey,  and  none  of  them  appear  to  have 
adopted  the  autogenous  method  of  soldering  applied 
with  such  success  by  their  English  competitors. 
With  the  exception  of  MM.  Godart  and  Co.,  who  in 
a  few  cases  use  a  white  solder,  of  which  the  com- 
position is  not  given,  they  all  employ  the  old  method 
of  gold  soldering.  MM.  Desmoutis  and  Co.  show 
a  water- worn  nugget  of  platinum  Weighing  6167 
grammes,  and  MM.  Godart  some  specimens  of  mag- 
nesium in  ingot  and  wire. 

Exactly  opposite,  on  the  innermost  wall,  are  four 
or  five  displays  of  the  white  clay  crucibles  and  fur- 
naces for  which  the  French  were  at  one  time  so 
famous.    At  the  comer  of  the  Rue  de  la  Normandie, 


going  into  the  main  building,  we  fi.ud  the  ingenious 
metallo-metric  balance  ofM.A.Roseleur.  It  is  em- 
ployed to  check  the  amount  of  silver  deposited  00 
any  article  during  the  process  of  electro-plating.  It 
consists  of  an  ordinary  balance-beam,  to  one  end 
of  which  is  attached  the  article  to  be  plated  dipping 
into  the  bath ;  at  the  other  end  is  a  pan  for  contain- 
ing the  weights  to  be  used,  and  half-way  between 
this  last  and  the  fVilcrom  is  a  pin  dipping  into  a  little 
cup  of  mercur}'.  While  the  pin  is  in  the  mercury 
the  electric  current  is  complete,  but  as  soon  as  the 
piece  of  plate  at  the  other  end  has  received  sufficient 
silver  it  ialls  into  the  bath,  lifts  the  pin  out  of  the 
mercury  cup,  and  scops  all  the  current,  and  conse- 
quently the  deposit  ceases.  If,  through  any  careless- 
ness of  the  workman,  the  plated  article  remains 
sufficiently  long  in  the  argento-cyanide  bath  to  lose 
any  of  its  silver,  it,  of  course,  rises  again  and  Ialls 
once  more  when  the  deposit  is  thick  enongh.  This 
balance  is  almost  universally  used  in  Paris,  where 
electroplate  is  covered  with  a  determinate  quantity 
of  silver. 

On  the  border  ground  between  metallurgy  proper 
and  chemistry  there  are  several  displays  which  we 
feel  bound  to  notice.  The  principal  of  these  is  the 
show  of  aluminium  and  aluminium-bronze,  by  IL 
Paul  Morin.  From  the  number  of  articles  ex- 
hibited, this  metal  and  its  alloy  appear  to  be  in  greater 
favour  in  France  than  in  our  own  country.  The  dis- 
like entertained  in  England  to  the  use  of  aluminum 
as  an  artistic  material  no  doubt  arises  from  the  fact 
of  an  enormous  quantity  of  rubbishing  brooches  and 
other  cheap  jewellery  having  been  introduced  about 
the  time  of  the  Exhibition  of  1862.  The  designs  of 
these  were  so  viciously  bad  that  every  one  with  the 
least  artistic  taste  at  once  conceived  a  violent  hatred 
to  the  new  metal ;  but  the  display  of  works  of  art 
by  M.  Morin  shows  conclusively  that  aluminium  may 
take  its  stand  by  the  side  of  silver  as  an  artistic 
metal.  The  statuettes,  cups,  and  other  articles  shown 
are  beautifully  treated.  In  some  cases  the  natural 
dead  colour  of  the  metal  has  not  been  interfered  with  ; 
in  others  the  scratch  brush  has  been  used  to  destroy 
its  shining  surface.  A  preparation  of  phosphoric  add 
is  also  used  in  some  cases  to  "  matt"  the  surface  of 
the  metal  with  excellent  effect.  Numerous  bronze 
objects  are  also  shown,  containing  from  5  to  10  per 
cent,  of  aluminium  mixed  with  copper.  It  seems 
strange  that,  endowed  as  it  is  with  the  valuable  pro- 
perties of  strength,  toughness,  and  capability  of  bein^ 
forged,  both  hot  and  cold,  in  so  high  a  degree,  that 
aluminium-bronze  should  not  be  more  used  in  the 
construction  of  scientific  apparatus  than  it  is.  M. 
Morin  has  two  establishments,  one  at  Nanterre,  near 
Paris,  where  all  the  objects  of  art  are  manofactnred ; 
the  other  at  Alais,  where  the  metal  is  reduced  from 
its  ore.  The  ore  used  is  bauxite,  an  indeterminate 
mixture  of  alumina  and  peroxide  of  iron,  found  in  the 
neighbourhood  of  Banz,  near  Tarascon.  The  mineial 
is  first  pounded  in  an  ordinary  vertical  grinding  mill, 
and  the  powder  obtained  mixed  with  about  half  ita 
weight  of  carbonate  of  soda.  The  mixture  is  strewn 
on  the  sole  of  a  reverberatory  furnace,  and  heated 
until  all  the  carbonic  scid  is  driven  off,  the  alnmtiia 
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uniting  with  the  soda  to  form  alnminate  of  soda, 
while  the  peroxide  of  iron  is  left  untouched.  The 
salt  is  thrown  upon  large  filters  and  washed  until 
nothing  remains  hehind  hut  the  peroxide  of  iron. 
The  alumina  is  next  precipitated  in  the  gelatinous 
hydrated  form  hy  a  stream  of  carhonic  acid  ready 
for  the  formation  of  the  double  chloride  of  sodium 
and  alaminiam.  The  latter  salt  is  made  by  mixing  the 
hydrated  alumina  with  suitable  proportions  of  common 
salt  and  powdered  charcoal  into  balls  the  size  of  a 
man's  fist.  When  dry,  these  are  thrown  into  retorts 
of  suitable  construction,  heated,  and  submitted  to  the 
action  of  a  current  of  chlorine.  When  the  combination 
is  effected  the  double  chloride  distils  over,  and  is 
collected  in  earthem  receivers,  where  it  is  allowed  to 
cool  and  solidify.  The  formation  of  the  salt  is  carried 
on  both  day  and  night,  the  furnace  being  replenished 
every  ten  or  twelve  hours.  The  double  chloride, 
being  mixed  with  certain  proportions  of  cryolite  and 
sodium,  chopped  up  in  small  pieces,  is  thrown  as 
rapidly  as  possible  on  to  the  floor  of  a  reverberatory 
furnace,  all  the  openings  being  immediately  closed. 
At  the  end  of  a  few  minutes  a  series  of  explosions  is 
heard,  which  announces  that  the  reaction  has  begun ; 
when  the  noise  ceases,  the  whole  is  allowed  to  remain 
for  an  hour,  when  the  door  is  opened,  and  the  melted 
mass  flows  out.  The  metal  is  found  in  the  form  of 
globules  enclosed  in  the  slag,  from  which  it  is  sepa- 
rated by  pounding  and  washing,  after  which  it  is 
run  into  ingots  and  sent  into  commerce.  It  is 
calculated  that,  under  the  most  favorable  conditions, 
30  kilogrammes  of  sodium,  200  kilogrammes  of  the 
double  chloride,  and  50  of  cryolite,  will  produce  9  of 
aluminam,  this  figure  being  reduced  to  8i  by  the 
subsequent  processes  of  melting  and  casting  into 
ingots. 

These  alloys  of  aluminium-bronze  are  made  at  Alais, 
containing  respectively  5,  yi,  and  10  per  cent,  of 
aluminium.  As  tested  by  Mr.  Anderson  at  Woolwich 
Arsenal^  its  breaking  strain  was  found  to  be  ex- 
tremely high,  as  may  be  seen  by  the  following  table : 

Aluminium-bronze  at  10  p.  c.  65  kilos  the  D  mm. 
Krupp's  best  cast  steel    ...     53        „  „ 

Wrought  iron  30        „  „ 

Gun  metal 28        „  „ 

A  hard-drawn  wire  is  stated  to  have  resisted  a 
strain  of  no  less  than  90  kilogrammes  on  the  square 
millimetre.  It  seems  almost  a  pity  that  the  word 
"  bronze"  should  have  been  applied  to  this  alloy,  which 
presents  so  many  points  of  dissimilarity  with  the 
mixture  of  tin  and  copper  that  we  know  in  England 
under  the  former  name.  The  misnomer  has  evidently 
arisen  from  the  confusion  that  exists  as  to  the  mean- 
ing of  the  word  "bronzed*  in  I«>ench,  which  is  as 
olten  applied  to  ordinary  brass  as  to  the  alloy  it 
really  designates.  Aluminium-brass,  or  cupraluminium, 
would  be  a  better  name*  but  it  is,  of  course,  too  late. 
It  is  made  by  throwing  aluminium  into  melted 
copper  contahied  in  crucibles.  At  first  a  reduction 
of  temperature  occurs,  which  partly  solidifies  the 
.copper,  but  on  stirring  the  metal  with  a  bar  of 
iron  a  violent  action  takes  place,  accompanied  by  the 
disengagement  of  sufficient  heat  to  reroelt  the  mass. 


FJRIA. 

Tlie  Head  Master  of  Clifton  College,  at  the  annual  diitribution 
of  prizes,  suted  that,  during  the  past  session,  increased  attention 
had  been  given  to  iIm  study  of  natural  science.  Two  lecture-rooms 
and  a  large  laboratory  had  been  built,  and  two  masters  bad  been 
appointed  in  connection  with  the  natural  sciem-e  department-- Mr. 
J.  B.  Haalam,  of  St.  John's  College,  Cambridge,  and  Mr.  H.  T. 
Boden,  of  the  Aoyal  School  of  Mines. 

The  premises  of  Messrs.  Lamb  and  Sterry,  paraffin  wax  refiners, 
at  Rotherhiihe,  have  been  partly  destroyed  by  fire. 

Mr.  George  Grove,  Hon.  Sec.  of  the  Palestine  Exploration  fund, 
states  that  Mr  Prestwich,  F.G.8.,  has  offered  his  sen  ices  to  super- 
intend the  geological  survey  of  the  Holy  Lend.  He  asks  for  con- 
tributions to  the  fund. 

Accoruing  to>the  '  Pall  Mall  Gazette,'  duelling,  which  has  always 
been  more  or  less  prevalent  among  German  students,  has  of  late  years 
become  at  certain  universiiies  almost  a  mania.  At  Bono,  especially, 
the  number  of  duels  which  during  the  last  few  mouths  have  been 
attended  with  fatal  results  has  been  so  great  that  the  unirersit;r 
authorities,  who  have  hitherto  wiukcd  at  the  practice,  are,  it  is 
said,  about  to  take  steps  for  putting  down  duelling  altOj^ether.  The 
students,  too,  are  beginning  to  see  the  folly  of  this  mode  of  settling 
their  disputes,  and  both  at  Bonn  and  Berlin— another  university 
noted  for  the  pugnacity  of  its  members— an  agitation  has  been  got 
up  with  the  object  of  abolishinj^  the  academical  courts  of  honour 
in  which  most  of  these  duels  originate. 

Messrs.  Gardiner,  opticians,  Glasgow,  suffered  to  the  extent  of 
about  two  thousand  pounds  by  the  destructive  fire  which  took 
place  last  week. 

In  the  House  of  Commons,  on  the  ist  instant,  Mr.  Bruce,  m 
reply  to  Mr.  Labouchere,  said  that  the  Provisional  Committee  of 
the  Central  Hall  of  Arts  and  Sciences  was  appointed  at  a  meeting 
of  the  promoters,  who  intrusted  them  with  full  powers  of  manage- 
ment until  the  completion  of  the  halL  The  character  of  the 
chiuler  was  fully  stated  in  the  prospectus,  and  each  subsciiber 
received  notice  of  the  charter,  and  agreed  in  writing  to  accept  it. 
No  subscriber  had  objected  to  it,  nor  had  any  contphiiut  on  the 
subject  been  received  by  the  provisional  or  the  executive  committee. 
The  provisional  committee,  being  numerous,  apnomted  an  executive 
committee,  whose  appointment  was  continued  by  the  charter.  The 
contract  was  entered  mto  under  the  powers  oiiginally  conferred  on 
the  provisional  committee,  and  continued  by  the  charter.  The 
accounts  were  open  to  the  inspection  of  any  subscriber.  The 
management  had  been  conducted  in  all  respects,  including  even 
the  preparation  of  legal  documents,  without  any  charge  to  the 
undf^taking.  He  was  not  aware  tliat  Government  had  anv  power 
to  revise  the  charter.  If  its  revision  were  really  required  by  the 
msjority  of  subscribers,  the  Board  of  Trade  wouUi  probably  make 
no  difilculty  about  advising  Her  Migesty  to  assent  to  a  wish  so  ex- 
preased  to  agree  to  a  revision. 

On  the  same  evening,  Mr.  Gregory  asked  the  Vice-President  of 
the  Council  if  Her  Migesty's  Government,  in  compliance  with  the 
recommendation  of  the  Schools  Inquiry  Commission,  had  de- 
termined on  institutiiig  a  special  mquiry  into  the  stote  and 
effects  of  technical  education  abroad.— Lord  R.  MonUigu  replied 
that  the  best  suggestion  seemed  to  be  that  which  was  contained 
in  a  letter  of  Mr.  Kobert  Mallet,  F.R.S.  A  roving  commission 
would  be  "a  holiday  excursion  at  the  public  expense.^  The 
countries  where  systems  of  technical  education  were  carried  out 
were  tVance,  Prussia,  Belgium,  Switzerknd,  Bavaria,  and  Austria. 
All  necessary  information  existed  in  those  countries  in  a  printed 
form.  This  mi|;ht  easily  be  procured  by  our  diplomatic  agenU 
abroad  and  condensed  in  this  country.—Mr.  W.  £.  Forster  trusted 
that  the  Secretaries  of  Leipition  would  be  requested,  not  only  to 
send  the  information,  but  also  to  report  on  the  subject. 

In  the  House  of  Commons,  on  the  5th  inst.,  Mr.  Leader  asked 
the  Chief  Secretary  for  Ireland  whether  Bir  fiobert  Kane,  the 
President  of  Queen's  College,  Cork,  had  accepted  the  office  01  per- 
manent head  of  the  College  of  Science  in  Dublin;  and,  if  so, 
whether  the  Government  would  now  carry  out  the  following  re- 
commendations of  the  Royal  Commissioners  on  the  Queen's  Col- 
leges :— "  We  regard  the  non-residence  of  a  President  of  a  College 
as  a  serious  bar  to  its  well-being  and  progress.  Such  an  officer 
is  pre-eminently  required  in  the  Queen's  Colleges.  To  the  reasons 
relied  on  by  Sir  Hobert  Kane  as  supporting  his  view  of  non- 
coutinuuus  residence  we  cannot  for  a  moment  give  our  assent. 
We  therefore  consider  that  residence  should  be  a  condition  of 
holding  the  office  of  President,  and  residence  in  the  sense  that  the 
CoUege  shall  be  the  President's  home."— Lord  Maas  said  the  Col- 
lege of  Science  which  had  lately  been  established  in  Dublin  was  ^ 
not  in  any  way  under  the  control  of  the  Insh  Government,  and  ' 
they  had,  therefore,  no  cognizance  of  what  was  going  ou  tiiere. 
But  he  thought  the  best  answer  he  could  give  to  the  question  of 
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hii  hon.  friend  would  be  to  read  the  following  letter  he  had 
received  thia  momini;  from  Sir  R.  Kaine:— "I  have  not  aa  vet 
accepted  the  office  of  head  of  the  New  College  of  Science,  nor  nas 
U  ]ret  been  offered  for  my;  acceptance.  1  am  now  in  charge  pro- 
viaionallv  of  the  Industrial  Museum,  doing  the  same  duty  as  I 
have  hitherto  done,  pending  the  completion  of  the  new  armnee- 
menta,  as  its  director.  I  have  been  offered  and  have  accepted  the 
honorary  office  of  Cliairman  of  the  Counctl  of  Professors,  which 
involves  no  new  dutirs,  and  to  which  a  honorarium,  not  a  salary, 
of  £100  a  year  is  attached.  This  is  entirely  a  distinct  matter 
from  th^  headship  or  presidency  of  the  new  College.  Y'uur  brd- 
sliip  is  already  fully  aware  of  my  entire  willingness  to  be  retired 


from  Cork  College  if  the  o01oe  which  I  am  propoted  to  fill  in  the 
new  College  of  Scienca  be  rendered  really  that  of  adasnistratzre 
head  and  limihr  to  that  of  Preaident  in  the  Qaeea's  GoDegna." 

Communications  ReceivetL—W.  H.  Walenu;  A.  Naqnet;  C.  V- 
Quiu;  H.  Watts;  A.  F.MafiecOi  F.  S.Barff}  £.  FrankUttd;  R 
J.  Mills ;  M.  Foster;  E.  C.  C.  lippinooU;  O.  Salet;  J.  Ridiari. 
son  J  T.  Taylor.  

£ditorial  communicatkms  should  be  addresaed  to  **  Hie  Editor." 
I  4,  Norman  Terrace,  StockweU,  S.;  and  all  lettera  relating  to 
I  business  to  the  Publisher,  James  Firth,  4Aa,  Cannon  Street,  £.C. 


THE    METROPOLITAN    WATERS     IN    JULY. 

Mspori  on  the  Waten  supplied  to  the  Metropolis  during  the  month  of  July,  1867,  preeenied  to  the  SeffieiroT' 
General  by  £.  Fsankulnd,  F.£,S.,  Professor  of  Chemistry  in  the  Qovemment  School  of  Mines, 


C0MPARTI8. 


Thames, 
Chekea  .. 


Date  and  PUce  of  Collection. 


ist  Jul  J, 
Cab  Rank*  Horse  Guards 

ist  July, 
Cab  Rank,  Portland  Road 

ist  July,  \ 

Barclay's  Brewery        j 

ist  July,  1 

Cab  Rank,  Woodstock  St.  j 

I'*™**®*** ;  \  Cab  Bank,  Westminster  Rd.  / 


West  Middle- 
sex   

Sonthwark  & 
Vauxhall... 

Qrand  Junc- 
tion  


Other  Sources. 
New  River... 
East  London 
Kent  


Locb  Katrine 


r  ist  July, 

L  Cab  Rk.,  Tottenham  Ct.  Rd. , 

f  2nd  July, 

I     Waterworks,  Old  Ford 

[  ist  July, 

L    Waterworks,  Deptford 


February  7  th, 
Glasgow 


a6-54 
26*20 
26*02 


34*22 
24*68 
38-5* 


e 

u 

.11 


'  i 


II 
111     = 


*2I3 
•232 
•337 


24*86     '  -189 
26-24       '241 


328 


•145 
•206 

•133 


•204   '  '006 


•183 

'221 


I 


006 

'OO8 

'319     I    -006     j   -324 
•276     1    '006        '281 


I 


•209 
•187 
•228 


•199 
•125 
•374 


*oo6 
•006 

'002 


'2s6 


•031 


•204 

•130 


1105  I  197 

885 1  19-4 

I 

1295    197 


2255 

1825 


19*1 

203 


I 

I 

loss  j  i9*« 
315  I  i8'3 
■376    I  2775  I  28-8 


•041 


I     ^'3    I 


For  the  puipose  of  comparison  I  append  also  the  results  yielded  by  Loch  Katrine  water,  as  lupplied  to  OUsgow,  when  submitted 
to  the  same  ana^cal  i 


The  numbers  in  columns  3, 4,  5*  6,  7,  8,  and  9,  all  relate  to  100,000  parts  of  the  waters.  The  Table  is  to  be  read  thus: — 100,000  lb. 
of  Chelsea  water  collected  on  ist  July  at  the  Horse  Guards  cab  rank  contained  16*54  11>*  ^^  ><>lid  impurity ;  the  orfanic  matter, 
conatituting  a  portion  of  this  impurity,  contained  tit  lb.  of  carbon.  This  solid  impurity  also  contained  104  lb.  of  nitrogen  in  the  form 
of  nitrates  and  nitrites,  besides  *oo6  lb.  of  ammonia,  whilst  the  total  amount  of  combined  nitrogen  in  every  form  «-aa  109  lb.  The 
above  quantity  of  water  supplied  by  tlie  Chelsea  Company  had  been,  after  its  descent  to  the  earth  as  rain,  eoutaminated  with 
sewage  or  manure  matter  equivalent  to  1 105  lb.  of  averaKe  nltered  London  sewage.  By  grulual  oxidation,  partly  in  the  pores  of  the 
soil,  partly  in  the  Thames  or  its  tributaries,  and  partly  in  the  reservoirs,  filters,  and  conduits  of  the  Company,  tnis  sewage  contamiimtioB 
had  been  entirely  converted  into  comparatively  innocuous  inorzanic  compounds  before  its  delivery  to  consumers.  Finally,  100,000  Ib^ 
of  the   Chelsea  Company's  vrater  contained  197  lb.  of  carbonate  of  lime,  or  an  equivi|l^t  ,^^|ptitv,^  otbex^m^-,gettn^^ 

The  water  of  the  Southifark  Company  was  slightly  turbid  when  drawn  from  the  oiain. 
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PURE    WATER. 


FILTER  FOR  THE  DRAWING  ROOM. 

FILTER  FOR  THE  DINING  ROOM. 

FILTER  FOR  THE  LIBRARY. 

FILTER  FOR  THE  HALL. 

FILTER    FOR    THE    BEDROOM. 

FILTER  FOR  THE  KITCHEN. 


ninstrated  and  Priced  Liato  on  application  to  the 
SILICATED  CABBON  FUTEB  COMFAinr, 

Workt — Church  Road,  Batteraea,  London,  8.W. 


MAY    &    BAKER, 

MANUEACTURINa    CHEMISTS, 

BATTERSEA,   LONDON. 

PRIZE   MEDALS,   LONDON   AND   PARIS. 

BiANUFACTURKRS  OF  CHEMICALS  OF  THE  PUREST  QUALITY. 


Particular  attention  ia  drawn  to  the  following  PreparationB : 


Add,  Acetic  Glacial,  Solid 
„    Benzoic 

n    Nitnc 
;;   PyrogaUio 
.Ather,  Acetic 

„      Chloric 

,.      Sulph.Bj2i^7|o 

"         ;;      Methyl. 

Z         ;;      Mcth'wMhed 
AmmoniB,  Liquid  880 
Antimony,  OxysttlphTiret 
Bimuth,  White  Cnimit.) 
Carbonate 


Calomel 
Camphor  (Beflned) 

Cheltenham  Salt 
Collodion 

,,      Iodised 
CorroBiTe  Sublimate 
Essence  of  Apple 
„        Apricot 
„        Cherry 
„        Cognac 
M         Currants 
Gin 
Grape 
Peach 
Peat 


Eiaenoe  of  Pineapple 
„         Bipaton  Pippin 
„         Baspberry 
„         StrawbeiTT 
Hartshorn.  Volatile  &L 
lime,  Chlorinat.  Solut 
Magnesia,  Calcined  Pond. 
„        Carbonate  Pond. 
„         Bicarb.  Solution 
Merourr,  Ammoniated 
„     ^'Bichloride 

Chlozide 
,.  With  Chalk 

„        Oxide,  Bed 

„  Subsulphate 


Merenrial  Ointment 

,.       Pill 
Oil  or  .fither 
Potassium,  Cyanide 
Prednitate,  Bed  ft  White 
Soda,  Chlorinat.  Solut. 
Spirit.  Ammonia  Aromatic 

„     Nitre  '850 
Sulphur,  Precipitated 
Tripoli 
Vermilion 
Zinc,  Acetate 

„    Chloride  Solution 

„    Oxide 

„    Sulphate,  Pure 


The  above  and  all  other  ChetfUcalt  supplied  at  the  lowest  current  rates,  and  of  the  greatest  purity. 


MAT  &  BAEEB,  Battersea,  London,  S.W. 
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SUICATED    CABBON   KAIN   SERVICE   FUTEB. 


Thia  Filter  shown  in  section,  consists  of  a  metal  case  in  two  parts,  A  and  B,  fastened  by  nat«  and  seren 
I,  I.  The  water  enters  by  the  pipe  F,  passing  first  through  the  coarser  filtering  medium  A,  then  throng^ 
the  finer  B,  and  fiowing  off  pure  through  the  pipe  C.  The  coarser  impuzitieft  are  thus  arrested  by  A,  and 
do  not  interfere  with  the  action  of  B ;  they  also  accumulate  in  the  cavity  K,  and  may  be  removed  whsa 
requisite,  by  allowing  the  water  to  pass  into  the  filter  through  M.  This  is  done  in  a  few  secovida  bj 
opening  the  tap  M  and  closing  F,  at  the  same  time  shutting  the  exit  pipe  C,  and  unscrewing  the  nnt  D. 
The  water  entering  the  upper  cavity  at  E,  will  thus  be  forced  downwards  carrying  off  all  imparities  wYikk 
have  been  arrested  by  the  filtering  medium  A.  These  filters  are  used  by  the  General  Post  Oflioe,  the 
London  Hospital,  the  County  Prison,  Swansea,  and  many  Noblemen's,  Qentlemen's,  and  other  large 
Establishments. 

Piieei,  in  Tinned  Copper  Cans,  t6  6s.,  £8  8«.,  £11  lU.,  £18  i8«. 


TESTIMONIAL. 

"  General  Post  Office,  Medical  Department ;  tjtd  October,  i860. 
"  Thii  ii  to  certify  that,  having  inspected  and  examined  the  filtering  apparatus  erected  by  the  SUicaUd  Carbon  FlUer  Compaq  at  tfce 
Money  Order  Office,  where  it  lappliet  filtered  water  for  about  i]o  officers,  I  am  perfectly  satisfied  with  its  action.    The  water  is  littered 
with  considerable  rapidity,  at  the  same  time  that  this  is  efficiently  done.    I  recommend  this  system  to  Goremment  and  otho*  large 
offices,  in  preference  to  any  other  with  which  I  am  acquainted.— Wallek  Lewis,  M.D.,  Medical  Officer  6.P.O.'* 


Ufect  of  the  SILICATED   CAEBON  FILTEE  upon  Thames  Watee  obtained  mm- 

Battersea  Bridge  at  High  Water, 


Unfiltered. 
Total  solid  contents  of  an  Imperial  Gallon      33i  er. 
Hardness,  as  determined  by  Clarke's  Test       9  deg. 


yutered. 
6   deg. 


Unfiltered.  Iiltarcd. 
Earth;^  Carbonates  deposited  by  boiling  i  Gallon  ii*    gr.     Nooe. 
Organic  matter  contained  in  an  Imperial  Gallon    y%  gr.     0-6  gr. 


The  Unfiltered  Water  was  of  a  greenish-jrellow  colour,  and  during  evaporation  ^ve  out  a  most  offensive  odour,  the  residue  bdng  a 
dark  brown  mass  of  organic  and  saline  impurities.  When  passed  onee  through  a  Stlicaled  Carhon  Filter  it  became  perfectly  ooboriflaSk 
tfweet,  and  drinkable.  During  evaporation  not  the  slightest  odour  was  perceptible,  and  the  residue  was  quite  white,  and  consisted  of 
liitle  more  than  chloride  of  sodium  (common  salt). 


lUnBtrated  and  Priced  Lists  of  all  classes  of  Filters  on  application  to  the 

SILICATED     CABBON     FILTEB     COMPANY, 

WORKS,  CHURCH  ROAD,  BATTEESEA,  LONDON,  S.W. 
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THE 

PATENT  P1.UIVIBAGO  CRUCIBLE  COIVIPANY, 

SOLE  MANTJrACTTJBERS  UNDER  MORGAN'S  PATENT, 

BATTERSEA    WORKS,    LONDOlf,    S.W, 

These  Crucibles  (Morgan's  Patent)  were  the  only  ones  to  which  Prize  Medals  were  awarded 

in  London,  1862 ;  Jhiblin,  1865 ;  New  Zealand,  1865 ;  aTid  Oporto,  1865. 

Tliej  have  been  in  ase  for  many  yean  in  the  English.  Colonial,  French,  and  other  Foreini  Mints ;  the  English,  French,  and  other 
Arsenals;  and  have  been  adopted  by  most  of  the  large  Engineers,  Founders,  and  Refiners  at  Home  and  Abroad. 

The  capabilities  which  have  now  for  more  than  twelve  years  dieiinguiehed  these  Crucibles  are  the  following : 

Their  quality  is  uniform.  Tliey  withstand  the  greatest  heat  without  danger.  Their  a%'eragc  durability  for  Oold,  Silver,  Copper, 
and  other  ordinary  metals  is  forty  to  fiftv  ]>ouriu^,  in  some  cases  reaching  one  hundred.  They  never  craclc.  and  heat  more  rapidly 
ihan  any  other  kind.  One  annealing  only  is  reauired.  Change  of  temperature  has  no  effect.  They  can  when  hot  from  the  furnace  be 
dipped  in  cold  water  with  safety.  The  saving  of  labour  and  metal  is  very  ereat.  In  Steel  Melting  the  saving  of  Fuel  lus  been  demon- 
stfuted  to  amount  to  a  ton  and  a  half  to  every  Ton  of  Steel  fused.  For  Zinc  they  last  loneer  than  iron  pots,  and  save  the  great  loss 
winch  arises  from  mixture  with  iron.  Those  for  Malleable  Cast  Iron  show  an  average  working  of  seven  days,  doing  each  day  nearly 
double  the  work  of  any  other  Cruriblc. 

As  these  Crucibles  last  much  longer  than  any  others,  it  follows  that  tlie  saving  of  metal  must  be  great,  because  to  each  worn 
Crucible  a  quantity  of  metal  adheres.  In  fact,  comparing  these  with  other  Crucibles,  the  sating  of  metal  toid  fuel  alone  is  more  than 
equivalent  tu  their  cost. 


11862  « 1865 

rpuwB*? 

\\  London 


THE    PATENT    PLITMBAOO    CBITCIBLES. 

Each  Number  contains  i  Kilogramme,  or  1^  Pounds,  3d.  per  Number,  or 


No. 


1  . 

4  . 

6  . 

8  . 
10  . 
IX  . 
14 


per  doz.  £0 


It 

O  IX     o 

0  18    o 

1  4  o 
I  10  o 
I  16    o 


No.  16  per  doz.  £x 


18 

20  . 
»5  . 
30  ■ 
35 

40  . 
50  , 


each 


'^SSff 


P^       BATTCRSEA    WORKtt^l  W«5Al«»Jt-- 

coyer.  btibsbb.  btajid. 

Patent  Plumbago  Muffles   xd.  per  Number. 

„  Covers iil.         „ 

„  Stands id.  „ 

„  Stirrers  lu.  per  I)ozen. 

Crucibles  made  to  any  shape  ancl  size  to  order. 


Some  onprincipled  Manufac- 
turers having  made  such  close 
imitations  of  our  Trade  Mark 
as  cannot  fail  to  deceive  the 
Public,  we  have  deemed  it 
advisable  to  alter  our  Mark  as 
here  shown.     It  will  be  ob- 


served that  the  alteration  con- 
sists in  the  omission  of  the 
words—'*  Dep6t8  at  Paris 
AND  Rotterdam."  and  the 
ADDITION  of  the  words  — 
"MORGAN'S  PATENT." 


In  all  future  orders,  please  specify  ^'MORGAN'S  PATENT,"  and  address ^qqIc 
BATTEBSEA   WOBES,    LONDON,    S.W.     ^ 
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THE 


PATENT     PLUMBAGO     GBUGTBLE    GOMPAKT 

(Soli  MAinrPACTURERB  under  MOBaAN'S  PATENT) 

Wen  awarded  the  otUjf  MedaU  given  for  Cr%cihle»— London,  1862;  IMUn,  1865;  Ifew  Zealaad,  18651 

Oporto,  1865. 


sole  manufacturers  op  the  patent  plumbago  melting  pots, 
manupacturebs  and    importers    op   all   descriptions   op  melting  pots, 
crucibles.  and  other  pire-standing  goods. 

BATTERSEA    WORKS,    LONDON,    S.W. 
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Manufactured  in  great  \'ariety  by 

THE   SILICATED    CABBOH    FILTEB    COMPANT, 
CHURCH  ROAD,  BATTERSEA,  S.W. 

ALL    LONDON    WATER, 

WHETHER  DRAWN  FROM  A  WELL  OR  SUPPLIED  BY  A 
COMPANY,  IS  MORE  OR  LESS  IMPURE. 

The  only  practicable  way  of  purifying  Water,  and  thus  avoiding 
disease,  is  to  filter  it  through  a  substance  which  will  entirely 
remove  organic  impurities.    Tliis  is  effectually  done  by  the  Filters 

manufactured  by 

TKE   sniGATED    CABBOH    FILTER    COMPAHY, 

CHURCH  ROAD,  BATTERSEA,  S.W. 


FTJBE  WATEB  vemu  CHOIEBA. 


The  REGISTRAR-GENERAL,  in  his  Report  for  Augis*»  i«6^ 

says  that  in  twenty-one  districts  of  London  where  the  wnter  wis 

notoriously  bad.  the  mortalitv  was  thirty  to  forip  Md  Ugker  than 

in  others  which  were  better  soppbed. 

THE  SILICATED  CARBON  FILTER 

Removes  all  Impurities  from  the  foulest  Water,  and  res^kn  H 
fresh,  sweet,  and  wholesome. 

Price  Lists  on  application  to 

THE    SIUCATED    CABBOH    FILTEB   COKPAHT, 

CHURCH  ROAD.  BATTERSEA.  S.W. 


LEAD   CISTEKHS    OK  PIPES 

SHOULD  NEVER  BE  USED  FOR  DBINKING-WATER: 

But  where  these  cannot  be  avoided,  the  water  should  be  filtered 
through  a 

SILICATED    CARBON    FILTER^ 

Which  entirdy  removes  all  traces  of  dissolved  Lead  from  the 
Water,  and  renders  it  pure  and  wbolesome. 

Manufactured  in  great  variety,  and  at  prices  from  in.  6d.  ts 
£i8  l8s.,  by 

THE    SIUCATED   CABBOH    FILTEB    COHFAHT, 
CHURCH  ROAD,  BATTERSEA,  S.W. 


CAUTION. 


TRADE    MARKS'    ACT. 


Users  of  Crucibles  sre  cautioned  against  IMITATIONS  of  ths 
PATENT  PLUMBAGO  CRUCIBLES, 

Manufactured  under  MORGAN'S  PATENT;  none  axe  genasi 
unless  stamped  in  (vHi, 

MORGAN'S     PATENT, 

THE  PATENT 

PLUMBAGO  CBVCIBLE   COMPAHT, 
BATTEB8EA    WOSKS,    LONDON. 
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ORIGINAL  COMMUNICATIONS.^ 

PROP.   WANKLYN   ON    MANCHESTER  WATER. 

On  the  Water  stipplied  to  Manchester,  By  J. 
Alfbed  Wanklyn,  Profeeeor  of  Chemistry 
cU  the  London  InsHtvMon. 

Samples  of  the  water  supplied  to  Manchester 
were  collected  by  me  on  An^st  10,  and  ex- 
amined on  August  21,  with  the  following  re- 
sults. An  aiudysis  of  a  London  wator  is 
appended  for  the  sake  of  comparison. 

Fakts  iir  1,000,000. 
Free       Albuminoid 
AmmoQii.    Anunonis. 
Manchester  Water. 
Wnter  taken  from  the  tap  in  a  house  in 

Brasennose  Street  o*oi  0-07 

From  Iwnse  in  Cateaton  Street 0-014  0-07 

From  Palatine  Hotel  o'oi4  010 

London  Water. 
New  Hirer  water,  taken  from  a  cab<rank 
near  the  London  Institution,  on  Aug. 
XI,  and  examined  same  day  o'ooi.  0064 

It  would,  therefore,  seem  that  the  Woodhead 
water,  with  which  Manchester  is  supplied,  is 
not  an;^  better,  organically  considered,  thaji  the 
I^ew  River  water  in  the  state  in  which  the  water 
company  supplies  it  to  London. 

My  colleagues,  Messrs.  Chapman  and  Smith, 
and  myself,  have  already  shown  that  Loch 
Xatrine  and  Bala  Lake  famish  waters  which 
(although  very  soft,  like  the  Woodhead  water) 
are,  in  point  of  putrescible  matters  contained 
in  them,  considerably  worse  than  the  average 
London  supply  in  the  state  in  which  it  actuaUy 
reaches  the  consumers. 

LABORATORY  NOTES. 
On  Nitrite  of  Arnyl,    By  Ebnest  T.  Chafmait. 

Having  had  occasion  to  prepare  large  quantities  of 
nitrite  of  amy],  my  attention  has  heen  arrested  by  the 
great  stability  of  this  ether.  Once  obtained  tolerably 
pure,  it  will  bear  distillation  without  undergoing  any 
appreciable  decomposition.  It  will  even  bear  heating 
to  115^  C.  in  a  sealed  tube  for  sixty  hours  without 
suffering  more  than  a  very  slight  degree  of  decom- 
position. The  boiling-point  is  97°  to  98%  and  is  very 
constant. 

Nitrite  of  amyl  absorbs  binoxide  of  nitrogen  very 
readily,  and  when  first  prepared  is  more  or  less 
charged,  with  this  gas,  which,  however,  may  be  re- 
moved by  prolonged  boiling.  Probably  these  circum- 
stances induced  Mr.  Tichbome  to  regard  the  ether  in 
question  as  easily  decomposable  on  boiling.  ' 

The  method  of  preparation  recommended  by  Mr. 
Tichbome,  in  the  last  number  of  Ths  Labobatosy, 
is  calculated  to  give  other  products  along  with  nitrite 

*  Onr  bionaphical  sketch  of  Faradsv  has  left  little  space  fo^ 
*'  Original  Communications/*  We  must,  therefore,  postpone  the 
pnblication  of  the  second  paper  "On  the  Determination  of  the 
£lectrical  Sesistiuice,"  by  Uaftthiesien  and  Hockin,  until  next 


of  amy],  and  in  my  hands  has  yielded  a  very  unsatis- 
fiictory  product. 

I  find  that  the  ordinary  process,  viz.  the  leading  of 
nitrous  acid  {got  from  araenious  acid  and  nitric  acid) 
into  amylic  alcohol,  answers  very  weU.  The  ether  so 
obtained  may  be  rectified  without  any  partioolar  loss* 

London  Institution. 

OUR  FOREIGN  CORRESPONDENCE. 
FRANCE. 

Concluding  Sittine  of  the  Academr  of  Medicine,  An^.  14— Meeting 
of  tiie  Academy  of  Sciences,  Aug.  ix. 

OuB  last  week's  correspondence  having  been  inter- 
rupted, I  must  cow  give  you  an  aflconmt  of  the  pro- 
ceedings of  the  week  which  has  been  passed  over. 

The  important  event  of  last  week  was  the  con- 
cluding sitting  of  the  Academy  of  Medicine,  held  on 
the  14th  of  Aug^t.  The  amphitheatre  was  decorated 
for  the  occasion  as  for  a  grand  ceremony.  At  the 
bottom  was  a  semicircle,  in  which  were  seated  the 
professors,  the  examiners,  and  the  invited  gpiests, 
while  above  and  beyond  the  reserved  semicircle  were 
the  seats  occupied  by  the  students.  The  floor  of  the 
interior  was  covered  with  a  green  carpet.  The  pupils 
entered  by  the  ordinary  doors,  the  professors,  ex- 
aminers, and  guests,  by  the,  principal  door,  opening 
into  the  court  under  the  arcade,  which  had  been  con- 
verted into  a  corridor  by  means  of  red  hangings. 

At  the  opening  of  the  sitting,  the  Dean,  M.  Wurtz, 
called  upon  Professor  B^hier  for  his  panegyric  on  one 
of  our  most  celebrated  professors,  M.  Bostan,  who 
died  about  a  year  and  a  half  ago. 

In  recounting  the  life  and  works  of  M.  Bostan, 
M.  B^hier  was  obliged  to  enter  into  details  of  the 
controversies  which  M.  Bostan  had  to  sustain ;  that  is 
to  say,  he  was  obliged,  not  only  to  speak  of  the  ideas 
promulgated  by  M.  Bostan  himself,  but  likewise  to 
give  the  history  of  the  ideas  and  systems  which  pre- 
vailed in  science  at  the  same  time.  He  traced  with 
ability  the  history  of  the  theories  of  Broussais  and 
Laennec,  in  order  to  show  the  part  played  by  M. 
Bostan  in  the  controversies  of  those  two  great  men. 

We  shall  not  follow  M.  B^ier  into  all  his  details, 
but  shall  content  ourselves  with  noticing  a  passage 
of  his  discourse  which  appears  to  us  to  be  wanting  in 
logical  consistency.  This  passage  relates  to  the  medi- 
cal system  of  which  M.  Bostan  was  the  creator,  and 
to  which  he  gave  the  name  of  orffanicitm.  This 
svstem,  says  M.  B^hier,  consists  in  not  admitting  in 
the  organism  any  vital  principle  or  force  independent 
of  the  material  organism.  All  physiological  or  patho- 
logical actions  which  take  place  in  us  are  the  result 
of  the  play  of  our  organs,  so  that  to  every  functional 
lesion  there  must  necessarily  correspond  an  organic 
lesion.  To  this  theory  two  objections  have  been 
made,  which  M.  B^hier  recapitulates  and  replies  to 
as  follows. 

It  has  been  said,  in  the  first  place,  that  the  system 
is  hypothetical,  in  this  respect — that  in  many  diseases 
no  orgamc  lesion  has  been  discovered  by  examination 
of  the  body  after  death.  This  argument  had  greater 
force  at  the  time  when  the  system  in  question  was 
created  by  M«  Bostan  than  at  present,  because  since    > 
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then  the  number  of  diseases  designated  as  sins 
materia  has  considerably  decreased.  The  answer  given 
to  this  objection  by  M.  Eostan  was  the  same  as  that 
now  given  by  M.  B^hier,  and  by  almost  all  the 
physicians  of  the  present  day,  namely,  that  our 
methods  of  anatomical  investigation  are  limited,  and 
that  very  often  real  lesions  escape  our  notice,  because 
they  are  too  delicate  to  be  appreciated  by  our  existing 
means  of  observation.  Since  that  time  experience 
has  tended  to  justify  this  system.  A  great  number  of 
lesions  have  been  discovered  which  account  for 
maladies  previously  regarded  as  tine  materia.  For 
example,  we  now  know,  through  the  labours  of  M. 
Marcet,  that  certain  forms  of  mental  alienation,  in 
which  it  was  ibrmerly  believed  that  no  organic  altera- 
tion could  bo  discovered,  and  which  were,  therefore, 
regarded  as  diseases  of  the  mind,  are  really  due  to  an 
alteration  of  the  nervous  tubes. 

The  second  objection  urged  against  organicism  is 
that  this  doctrine  necessarily  leads  to  materialism, 
and,  consequently,  to  atheism.    The  proper  way  of 
dealing  with  this  objection  would  have  been  to  accept 
boldly  the  consequences  which  logically  follow  from 
the  system,  and  to  admit  that,  if  there  is  no  force 
independent  of  our  organism,  and  capable  of  existing 
before  that    organism,  or    of  surviving  it,  but    if 
every  function  is  simply  the  result  of  the  play  of 
an   organ — or,  as  it  has  been    recently    expressed, 
of  an  apparatus — the  existence  of  a  spirit  or  soul 
independent  of  the  body  is  impossible.    Materialism 
is,  indeed,  the  logical   consequence  of  organicism. 
One  must  have  the  courage  to  declare  one's  opinions, 
and  stand  by  them.    This,  however,  has  not  been 
done  either   by  M.  Bostan  or  by  his   panegyrist, 
M.  B^hier.    "  We  are  not   philosophers,"  says  M. 
B^hier,  "  and  do  not  trouble  ourselves  with  questions 
relating  to  metaphysics.    For  this  we  have  not  the 
requisite  qualifications ;  our  studies,  our  labours,  do  not 
tend  in  this  direction.  We  are  simply  medical  men,  and 
shut  ourselves  up  within  the  narrow  domain  of  medi- 
cine.   In  this  domain  we  assert  that  functions  result 
fjrom  the  play  of  the  organs,  and  that  there  are  no 
maladies  without  organic  lesions ;  but  at  this  point 
we  stop,  and  do  not  concern  ourselves  with  the  mind 
and  the  soul."   This  seeming  reply  is  really  no  reply  at 
all;  it  plainly  indicates  a  want  of  philosophic  courage. 
M.  B^hier  does  not,  in  fact,  resolve  the  difficulty, 
but  simply  evades  and  declines  to  answer  it. 

What  is  the  cause  of  this  want  of  candour  ?  It  is 
that  in  France  one  must  know  how  to  stand  well 
with  all  men;  with  the  power  which  creates  pro- 
fessors and  defends  religion,  and  with  the  students, 
who  in  certain  cases  can,  by  their  opposition,  turn 
out  a  professor,  as  last  year — in  fact,  they  turned  out 
the  former  Dean,  M.  Tardien.  Now,  students,  or,  at  all 
events,  the  greaterr  number  of  them,  are  materialists. 
The  discourse  of  M.  Behier  has  a  good  word  for  each 
of  the  authorities  whom  it  was  necessary  to  flatter. 
He  pleased  the  students  by  stating,  without  am- 
biguity, his  belief  in  organicism,  and  he  conciliated 
the  ruling  powers  by  repudiating  materialism  and 
ftthei3m.  The  students  were,  perhaps,  somewhat 
displeased  with  him  for  this  part  of  his  speech;  but 
as  he  rather  declined  to  answer  the  objection  than 


replied  to  it  negatively,  they  forgave  him  bis  want 
of  candour  in  consideration  of  his  affirmation  of 
organicism,  from  which  materialism  flows  so  logicallj. 
You  perceive  that  the  discourse  of  M.  Behier  coii- 
flrms  what  I  said  in  my  last  letter  respecting  tbe 
want  of  individual  initiation,  and  the  exaggerated 
respect  for  authority  which  shows  itself  in  most  of 
our  men  in  office. 

After  the  speech  of  M.  B^er,  which  was  londly 
applauded,  the  awards  of  the  prizes  were  annoonoed 
by  M.  Laugier,  and  the  sitting  was  concluded. 

This  concluding  sitting  derived  an  especial  inte- 
rest from   the  circumstances    of  the  time.      From 
the  commencement  of  the  Faculty  it  has  been  the 
custom  to  hold  an  introductory  sitting,  to  whidi  all 
the  world  were  admitted  without  distinction,   the 
doors  of  the  school  being  opened  wide.     But  in  these 
introductory  sittings  disorder  and  tumult  had  un- 
fortunately arisen  on  several  occasions,  and  to  avoid 
the  recurrence  of  such  scenes  it  was  resolved  this 
year  to  replace  the  introductory   by  a  conclnding 
sitting.    By  this  means  the  meeting  was  relieved  of 
a  large  number  of  students  who  had  already  gone 
away.    Moreover,  instead  of  opening  the  doors  of  tbe 
school  to  everybody  without  distinction,  thej  were 
kept  shut,  and  no  one  was  admitted  into  the  amphi- 
theatre but  students  provided  with  cards  to  establish 
their  identity.    A  double  purpose  was  thus  answered ; 
in  the  first  place,  the  number  of  students  present  at 
the  sitting  was  diminished,  and  those  who  were  pi«- 
sent  were  rendered  more  cautious  in  their  behaviour ; 
in  fact,  if  they  had  made  any  disturbance  their  names 
might  have  been  recognised  by  means  of  thdr  cards. 
The  plan  has  succeeded  for  this  time ;  bat  it  has 
offended  the  students,  who,  this  year,  at  least,  had 
resolved  to  be  quiet.    It  is  just  possible  that  the 
consequence  may  be  the  very  opposite  of  what  was 
intended,  as  many  of  the  students  talk  of  making  a 
disturbance  at  the  lectures  of  the  dean  and  the  prin< 
cipal  professors  in  the  following  sessioQ.     I  should  be 
glad  if  this  anusual  excitement  were  to  subside,  sad 
that  the  lectures  might  be  resumed  in  November  is 
usual ;  but  I  fear  that  this  will  not  be  the  case,  for 
past  experience  shows  that  administrative  rigour  is 
generally  rather  hurtful  than  beneficial.     It  must, 
however,  be  observed  that  the  students  will  be  anjost 
if  they  resent  their  grievances  upon  the  dean.    In- 
deed, the  part  which  M.  Wurtz  has  played  in  the 
affiiir  has  been  simply  to  moderate  the  rigour  whk^ 
the  Minister  of  Public  Instruction  wished  to  exeit 
M.  Wurtz,  in  fact,  insisted  on  the  delivery  of  cards  to 
all  students  who  wished  to  be  present,  whereas  the 
minister  wished  to  admit  only  the  boarders  and  those 
day-scholars  to  whom  letters  of  invitation  had  beea 
given,  while  the  rest  were  to  be  absolutely  excluded. 


At  the  meeting  of  the  Academy  of  Sciences  on 
the  12th  of  August,  there  was  no  communicatioB 
relating  to  chemistry,  bat  there  were  two  papers  of 
historical  interest.  Some  weeks  ago  M.  Chasles  pub- 
lished some  letters  which  seemed  to  show  thst 
Newton,  in  his  youth,  had  been  in  coraespondenee 
with  Pascal;  that  in  this  correspondence  be  bad 
obtained  the  germ  of  the  ideas-  which  directed  Ins 
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laboan,  and  that,  oonBeqaently,  part  of  the  glory  of 
the  discovery  of  universal  gravitation  is  dae  to 
Pascal. 

Sir  David  Brewster,  the  hiographer  of  Newton,  has 
returned  to  this  qnestion.  Afler  having  carefully 
examined  all  the  papers  and  correspondence  of  Sir 
Isaac  Newton,  which  are  preserved  at  Horstboume 
Park,  the  residence  of  the  Earl  of  Portsmouth,  a 
member  of  his  family,  he  asserts  that  no  paper  bear- 
ing the  name  of  Pascal  exists  in  this  collection.  Sir 
David  Brewster  likewise  observes  that,  amongst  the 
letters  cited  by  M.  Chasles,  there  is  one  from 
Newton's  mother,  Ann  Ayscough,  thanking  Pascal 
for  his  kindness  to  her  son,  and  one  from  Pascal  to 
Boyle,  bearing  the  date  of  1654,  in  which  Pascal 
speaks  of  having  received  from  Newton  a  memoir 
treating  of  the  Infinitesimal  Calculus,  the  System 
of  Vortices,  the  Equilibrium  of  Fluids,  and  Gravity. 
Now,  if  these  letters  were  authentic  they  would  be 
very  curious.  Newton's  mother  having^  married 
again,  and  taken  the  name  of  Hannah  Smith,  when 
her  son  was  only  four  years  old,  she  must  either  have 
signed  her  letter  to  Pascal  with  her  own  name,  or 
have  thanked  Pascal  for  his  kindness  to  her  son  when 
the  latter  was  only  four  years  old,  which  is  inadmis- 
sible. As  to  the  letter  of  Pascal  to  Boyle,  it  would  be  no 
less  extraordinary,  since  in  i654«  the  date  at  which 
it  is  said  to  have  been  written,  Newton,  who  was 
then  only  eleven  years  old,  had  certainly  not  written 
any  memoir  on  Gravity,  the  Equilibrium  of  Fluids, 
the  system  of  Vortices,  or  the  Infinitesimal  Calculus. 

From  all  these  considerations  Sir  David  Brewster 
ooncludes  that  the  letters  formerly  published  are  most 
probably  apocryphal,  and  that  the  glory  of  the  dis- 
covery of  Universal  Gravitation  lially  belongs  to 
Newton,  and  to  him  alone. 

M.  Chasles  replied  at  the  same  meeting.  Setting 
aside  those  documents  of  Pascal,  the  authenticity  of 
which  has  been  referred  to  the  examination  of  a 
commission,  he  nevertheless  maintains  that  a  certain 
correspondence  existed  between  Pascal  and  young 
Newton.  His  assertions  are  based  upon  four  classes 
of  documents,  namely, — 

*  1.  Letters  addressed  by  Miss  Ann  Ayscough,  the 
mother  of  Newton,  and  by  Aubrey  to  Pascal,  and  the 
letters  of  Hobbs  to  Mariotte  and  Clerselier. 

a.  Letters  addressed  by  Newton  to  Mdme.  Perrier, 
the  Abb^  Perrier,  Rohault^  Saint-Evremond,  Des- 
maireaux,  and  Malbranche. 

3.  Letters  addressed  to  Newton  by  Mdme.  Perrier, 
Rohault,  Clerselier,  and  Mariotte. 

4*  Letters  from  certun  scientific  and  literary  men 
of  the  beginning  of  the  last  century — Montesquieu, 
Desmaireaux,  lUmond,  Louis  Racine. 

AH  these  letters  seem  to  show  that  Newton,  after 
having  received  from  Pascal,  and  found  in  the  writings 
of  Descartes,  the  ideas  to  which  his  discoveries  must, 
in  great  part,  be  attributed,  purposely  avoided 
speaking  of  these  philosophers,  probably  with  the 
view  of  appropriating  to  himself  the  entire  glory  of 
his  discoveries. 

It  is  difficult  for  the  public  to  judge  whether  the 
documents  cited  are  authentic  or  not;  but  however  this 
May  be,  it  appears  to  us  that  M.  Duhamel  has  com- 


pletely decided  the  question  which  they  raised,  in  the 
few  words  with  which  he  closed  the  discussion.  After 
having  protested  against  these  letters,  which  exhibit 
Newton  in  an  odious  light — and  this,  too,  without 
any  proof  of  their  authenticity — he  asserts  that 
nothing  but  ignorance  of  the  labours  both  of  Newton 
and  of  Pascal  could  give  support  to  the  assertiona 
which  they  contain.  The  mathematical  discoveries 
of  Newton  relate  to  the  theory  of  equations,  of  series^ 
and  of  infinitesimals  under  two  different  points  of 
view.  He  is  the  creator  of  the  theory  of  curvilinear 
motion,  absolute  and  relative,  and  it  was  by  applying 
this  tneory  to  the  study  of  phenomena  known  from 
observation  that  he  arrived  at  the  law  of  universal 
gravitation.  As  no  single  labour  of  Pascal  relates  to 
these  theories,  it  is  impossible  that  Newton  can  have 
found  the  germ  of  them  in  the  works,  or  even  in  the 
conversations,  of  Pascal.  According  to  M.  Duhamel, 
the  true  predecessors  of  Newton  were,  not  Pascal, 
but  Descartes  and  Fermat.  But  men  of  genius  take 
up  science  from  the  point  to  which  it  has  been 
carried  by  those  who  have  gone  before  them,  and  it 
would  be  the  height  of  injustice  to  reproach  them 
for  it. 

To  resume.  It  seems  to  us,  little  versed  as  we 
may  bo  in  the  matter,  that  the  question  iff  exhausted  j 
that,  whether  the  letters  are  apocryphal  or  not,  and 
whether  Newton  '.in  his  youth  had  or  had  not  any 
correspondence  with  PasoJ,  it  is  quite  certain  that 
to  him  alone  belongs  the  discovery  of  universal 
gravitation. 

At  the  same  meeting,  the  Academy  of  Sciences 
received  a  letter  from  MM.  Wolf  and  Royet  On  the 
Solar  Spectroscope.  These  observers  have  analysed 
the  light  of  three  stars  belonging  to  the  constellation 
Cygnus.  They  have  observed  that  the  spectra  of 
these  three  stars  constantly  exhibit  bright  lines,  aa 
already  observed  for  the  spectrum  of  y  CassiopoBiae. 
They  have  endeavoured  to  identify  these  bright  lines 
with  those  of  the  incandescent  gases  with  which  we 
are  acquainted.  In  this,  however,  they  have  not 
succeeded;  and  they  infer  that,  according  to  all 
appearance,  the  three  stars  in  question  contain  a 
substance  in  the  gaseous  state  different  froxn  all 
substances  known  to  us.  If  this  discovery  shpuld  be 
confirmed  by  further  observation,  it  will  be  of  the 
highest  interest,  as  it  will  show  that  the  unity  of 
composition  of  our  system  does  not  extend  beyond  it, 
and  that  the  stars  in  the  different  regions  of  the 
heavens  are  not  formed  of  the  same  kind  of  matter. 
This  last  point  once  established,  would  give  a  certain 
weight  to  the  hypothesis  of  Laplace,  and  would  lead 
us  to  believe  that  stars  which  exhibit  the  same  com* 
position  have  in  reality  a  common  origin. 

The  meeting  of  the  i8th  of  August  was  richer  in 
chemical  papers,  but  want  of  space  compels  me  defer 
the  analyns  of  them  to  our  next  correspondence. 

N. 

The  British  PliannAccaticM  Conference  still  maintains  its  oon- 
nccUon  with  tlie  British  Association  in  regard  to  its  place  of  meet- 
iag.  The  proeeedings  will  lie  opened  bv  the  President,  Professor 
Bentley,  on  Tnesdar  next,  at  Dundee,    '  ^ 
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SuptriuimtUnt  qf  ike  Cktmicai  CUutes  qf  the  InUrnaUonal 

SxkibitUm  qf  186a. 

Belgian  mioenb— Iron,  zinc,  lead,  nickel,  and  cobalt  orea— Nickel 
alloy— Chemicala— Phenol  derivativea— Praaeian  minerals— 
Cubiea  illustrating  the  amount  and  ralne  of  the  produce— Salt 
trophy— Model  of  Btaaafarth  mines— Collection  of  economic 
minerals  shown  by  the  Minister  of  Mines — Knipp's  steel — 
Bpiegeleiien— Iron,  copper,  cine,  aUrer,  nickel,  ana  indium. 

PabiS;  Auguft  37. 

Thx  finest  show  of  iron  in  the  Belgian  Court  is 
nndonbtedly  that  of  the  John  CoekeriU  Com- 
pany,  whose  immense  engine-building  establishment 
at  Seraing,  near  Li^ge,  is  one  of  the  largest  in  the 
world.  They  also  have  ship-building  yards  at 
Antwerp  and  St.  Petersburg,  2175  hectares  of  coal 
mines,  875  hectares  of  iron  mines,  in  the  provinces  of 
Li^ge,  Kamur,  and  Luxembourg,  and  employ  alto- 
gether nearly  8000  men.  Their  coal  mines  yield 
tibem  annually  360,000  tons  of  coal,  their  iron  mines 
146,000  tons  of  hydrous  oxide  and  red  hematite,  which 
they  convert  into  50,000  tons  of  pig  iron,  26,000  tons 
of  wrought  iron,  and  5000  tons  of  Bessemer  steeL 
Amongst  the  iron  ores  shown  may  be  mentioned  the 
micaceous  manganiferous  ore  exhibited  by  the  Prince 
of  Capua,  which  contains  29  per  cent,  of  metallic 
iron  and  23  per  cent,  of  manganese.  The  prince  also 
shows  manganese  ore  containing  a  high  percentage  of 
peroxide.  The  Yieille  Montague  Zinc  Company, 
who  likewise  exhibit  in  France  and  Prussia,  make  a 
very  fine  display*  This  is  another  of  those  gigantic 
establiahments  which  are  so  common  on  the  Continent. 
They  employ  nearly  7000  workmen  of  various  kinds 
at  their  mmes  and  foundries  in  Belgium,  Prussia, 
France,  and  Sweden.  In  Belgium  they  possess  lead, 
calamine,  and  blende  mines,  coal  mines,  a  zinc  white 
fkctory,  rolling  mills,  and  smelting  works.  In  dif- 
ferent parts  of  Qermany  they  have  coal  mines,  copper, 
lead,  calamine,  and  blende  mines,  rolling  mills,  and 
foundries;  a  zinc  white  works  and  rolling  mills  in 
France ;  and  zinc,  copper,  and  cobalt  mines  at  Amme- 
berg,  near  Askenund,  in  Sweden.  They  turn  out 
annually  32,000  tons  of  zinc,  23,000  of  which  is  made 
in  Belgium  and  the  remainder  in  Prussia.  They  roll 
annually  35,000  tons  of  sheet  zinc,  and  make  6000  of 
zinc  white.  They  show  some  interesting  specimens 
of  zinc  ores  in  the  collective  exhibition  already  men- 
tioned. Their  mines  at  the  Yieille  Montagne,  near 
Moresnet,  in  the  neutral  territory  between  Belgium 
and  Prussia,  are  the  richest  in  the  world.  The  vein 
of  calamine  worked  by  them  occurs  in  the  limestone 
strata  of  the  Condrusian  system,  and  has  already 
yielded  more  than  a  million  tons  of  ore.  The  seam  is 
extremely  compact,  being  only  traversed  here  and 
there  by  a  few  veins'of  clay,  and  appears  practically 
inexhaustible.  Another  deposit,  which,  is  found  at 
Welkenraedt,  in  the  same  neighbourhood,  also  be- 
longing to  this  company,  la  in  some  places  as  much 
as  forty  feet  thick.  The  Nouvelle  Montagne 
Company  show  some  rery  interesting  sslnc  ores 


as  well  as  blende,  galena,  and  pyrites.    Thej  ale 
exhibit  sulphide  of  <»dmium  and  the  metal  itaieli^  as 
well  as  the  fume  from  which  it  is  obtained.     Tht 
Bleyberg-^z-Montzen  Company  show  cine  aai 
lead  ores,  and  the  manufactured  metals.     Tbe  Bfer- 
berg  lead  mine  is  said  to  be  the  richest  In  Belgia^ 
and,  indeed,  in  the  whole  world.     The  vein,  whidi 
has  already  been  traced  for  more  than  a  tfaonsa^ 
yards,  consists  of  galena,  accompanied  wiih  blend^ 
and  occurs  at  the  junction  of  the  carboniferous  aad 
Condrusian  systems.    The  company  also  ahow  silver 
and  cadmium,  as  well  as  some  fine  specimena  of  giss 
made  with  the  red  lead  manufactured  by  them.     Tie 
French  Baccarat  Qlass  Works  are  suppHed  largely 
with  the  Bleyberg  red  lead.    Montefiore-LieTi  and 
Company  show  a  fine  series  of  cobalt  and  idt^d 
products,  including  metallic  nickel,  both  oommerosl 
and  pure,  the  oxide,  the  black  and   red  oxides  of 
cobalt,   zafires  of  various  tints,   cobalt   green,  and 
lufceo-cobaltammonia.    They  also  show  nickel  in  bus 
and  plates,  nickel  alloy  in  the  ingot  and  in  bands  for 
coining,  and  several  statuettes,  which  certainly  entitle 
this  metal  and  its  alloys  to  rank  amongst  the  axlistie 
metals.    From  the  specimens  shown  it  ironld  appesr 
that  only  three  countries,  Belgium,  Switzerland,  and 
the  United  States,  have  as  yet  begun  to  use  nicfcil 
alloy  for  their  coinage.    This  alloy,  which  oonasta  of 
three  parts  of  copper  to  one  of  nickel*  was,  we  b^ievc^ 
originaUy  recommended  by  M.  Stas,  as  a  substitute 
for  the  bronze  used  for  the  small  coins  of  France  and 
England.      Type  made  from  an  alloy   into   which 
nickel  enters  is  also  shown,  as  well  as  a  series  of 
products  illustrating  the  extraction  of  nickel  and 
cobalt  from  tbeir  ores  in  the  wet  way.    In  Class  44 
there  are  several  exhibitors  of  rough  chemicals,  hut 
they  do  not  call  for  special  notice.    M.  Korner,  oae 
of  M.  Kekul^*8  chief  assistants,  exhilnts  nearly  100 
beautifully  prepared  specimens  of  phenol  derivatives. 
Some  of  these  ore  veiy  finely  crystallised,  notably  the 
orthonitrophenate    of  methyl,   binitrochlorophenol^ 
bromonitrophenol,  paraphenolsulphate  of  copper,  pbe- 
nolbisulphate  of  potash,  and  several  others.     M.  Kdr- 
ner's  collection  is  undoubtedly  the  most  complete  and 
interesting  sho^v  of  a  purely  scientific  character  in 
the  Exhibition. 

Passing  onwards  to  the  Prusdan  department,  we 
find  the  courts  devoted  to  Class  40  appropriately 
guarded  by  two  noble  lions,  one  asleep  and  the  other 
awake,  cast  at  the  Boyal  Prussian  Iron  Foundry  at 
Berlin.  Before  the  entrance  a  brass  manoiaetnrer 
exhibits  a  series  of  enormous  cubes,  made  of  brasi 
plate,  piled  one  on  the  top  of  the  other,  which  show 
graphically  the  amount  and  value  of  the  minerals 
produced  in  Prussia  during  the  last  four  deoennkl 
periods.  The  cubes  themselves  represent  the  bulk  of 
the  gold  which  was  produced  by  the  minerals  in  each 
period,  one  of  the  sides  being  dirided  into  spaces 
representing  the  amount  contributed  by  each  pro- 
vince,  another  showing  in  the  same  way  the  amount  of 
each  description  of  mineral  and  metallurgical  produce. 
During  the  period  1835-45  the  minerals  produced 
only  £1,000,000,  but  in  1864  this  amount  has  become 
nearly  septupled.  In  no  part  of  Europe  has  tlie 
construction  of  ndlwuys  been  00  instrnmental  m 
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opening  np  the  mineral  resoarces  of  the  country  as 
in  Priusia,  as  may  he  readily  seen  from  the  ahoTe 
figures.  On  entering  the  court  the  first  ohject  that 
meets  our  eye  is  a  splendid  salt  trophy,  buUt  np  in 
the  form  of  a  grotto,  entirely  of  huge  blocks  of  rock 
salt  from  Stassforth  and  other  localities.  Around 
the  base  are  specimens  of  kainiie,  boracite»  sylvin, 
camalUte,  and  other  kindred  minerals,  found  in  com- 
pany with  the  salt.  Close  by  is  a  model  of  the 
Stassfurth  mines^  constructed  on  a  very  ingenious 
and  simple  plan.  It  consists  of  a  parallelopipedon, 
formed  of  glass  plates,  and  is  divided  transversely  and 
longitudinally  with  the  same  material.  The  base  of 
the  model  shows  the  plan  of  the  working,  and  the 
various  strata  are  painted  on  the  glass  divisions  in 
thin  water  colour.  We  shall  have  more  to  say  of 
the  Stassfurth  mines  when  we  come  to  Class  44, 
where  their  produce  is  exhibited ;  we  therefore  pass 
on  at  once  to  the  magnificent  collection  of  economic 
minerals  shown  by  the  Prussian  Minister  of 
Mines.  We  have  before  had  occasion  to  allude  in 
terms  of  unqualified  praise  to  this  splendidly  arranged 
collection,  which  has  been  got  together  under  the 
direction  of  Dr.  Hermann  Wedding,  of  Berlin.  It 
consists  of  over  a  thousand  specimens,  contributed  by 
nearly  four  hundred  mine  and  quarry  owners,  and 
shows  at  a  glance  the  quaUty  and  variety  of  the 
mineral  riches  of  the  country.  To  attempt  anything 
like  a  detailed  description  of  this  fine  display  would 
be  impossible;  we  must  therefore  content  ourselves 
with  giving  our  readers  an  account  of  the  system  of 
classification  adopted,  and  then  picking  out  any 
specmens  that  may  be  of  special  interest.  The  speci- 
mens, in  most  cases,  are  about  ten  inches  long  by 
six  broad  and  three  thick ;  in  fact,  they  are  just  of  a 
nze  that  allows  them  to  be  conveniently  handled  and 
examined ;  they  are  arranged  on  shelves  one  above  the 
other.  Attached  to  each  specimen  is  a  number, 
which  corresponds  with  those  of  the  special  catalogue 
published  by  the  Prussian  Mining  Department,  and 
which  is  distributed  gratis  to  all  applicants.  This 
catalogue  is  from  the  pen  of  Dr.  Wedding,  and 
describes  every  individual  specimen  in  the  fullest 
possible  manner.  The  descriptions  are  interspersed 
with  numberless  details  and  statistics  of  a  very  in- 
teresting character,  so  that  it  not  only  forms  a  cata- 
logue, but  also  serves  as  a  succinct  history  of  the 
mineral  resources  of  Prussia ;  it  is,  in  ikct,  one  of  the 
best  specimens  of  what  a  catalogue  raUonnS  ought  to 
be.  The  arrangement  commences  with  coal  in  all  its 
varieties,  from  the  rich  bituminous  eoal  of  the  Saar- 
bruck  and  Westphalian  districts  to  the  poor  lignites 
found  on  the  borders  of  the  Rhine  and  the  Elbe. 
Some  of  the  lignite  shown  is  so  recent  as  to  be  hardly 
changed  in  its  texture  and  appearaace ;  indeed,  one 
exhibitor  shows  a  box  made  of  it  The  number  of 
specimens  of  brown  coal  in  the  collection  sufficiently 
attests  the  importance  of  this  branch  of  mining  in- 
dustry. We,  who  are  accustomed  to  put  a  blind  faith 
in  bituminous  coal,  feel  somewhat  surprised  to  find 
that  no  less  than  between  five  and  six  millions  of 
tons  of  this  mineral  were  raised  in  Prussia  in  1865,  or 
about  half  the  amount  of  bituminous  eoal  raised  in  the 
same  period.    Succeeding  the  specimens  of  Qoal  are  a 


few  samples  of  turf.  Next  we  have  a  long  series  of 
iron  ores  of  great  interest,  and  one  cannot  help  being 
struck  by  the  similarity  between  many  of  the  Prussian 
varieties  and  those  of  our  own  island.  In  one  part 
of  the  collection  we  have  the  spathose  ores  of  the 
Siegen  district,  closely  resembling  the  Somersetshire 
varieties,  and  running,  like  them,  gradually  into 
brown  oxide.  It  is  hardly  necessary,  perhaps,  to 
remind  our  readers  that  it  is  the  Siegen  ore  that 
produces  the  famous  gpiegeleisen  so  much  in  demand 
for  steel  making.  We  also  have  red  and  brown 
hematite,  both  massive  and  botryoidal,  clay,  iron- 
stone, and  black-band,  all  reminding  us  of  our  own 
varieties  of  the  same  ores.  Some  of  the  specimens  of 
red  hematite  from  the  Harz  districts  are  very  fine, 
and  the  same  may  be  said  of  the  spathose  ore  from 
the  Siegen  district,  some  of  the  specimens  of  which 
are  almost  white.  The  pisiform  ore,  which  is  so  com- 
mon in  France,  is  represented  by  a  few  specimens 
from  Holzhausen.  It  appears  to  be  contained  in  a 
calcareous  clay  matrix,  like  some  of  the  French 
varieties.  Magnetic  ore  seems  to  occur  but  sparingly. 
The  production  of  iron  ore  in  Prussia  in  the  year 
1865  amounted  to  nearly  two  million  tons.  We  next 
come  to  the  copper  ores,  the  most  remarkable  of 
which  is  the  Mansfeld  copper  slate,  which  contains 
workable  quantities  of  silver  and  selenium.  Lead 
follows  next,  and  then  blende  and  calamine.  There 
are  a  few  specimens  of  silver  ores  shown  from  Andreas- 
berg  and  Laasphe  between  the  lead  and  zinc  series. 
After  the  zinc  ores  we  find  cobalt  and  nickel, 
antimony,  a  single  specimen  of  cinnabar,  manganese, 
arsenical  pyrites,  ordinary  pyrites,  alum  slate,  salt  and 
mineral  waters,  building  materials,  kaolin  and  pipe- 
clay, calctuff,  chalk,  and  strontianite.  On  the  walls 
above  the  specimens  are  shown  an  immense  number  of 
maps,  sections,  and  plans.  The  sections  of  some  of 
the  coal  districts  are  singularly  interesting,  as  show- 
ing contortions  of  strata  and  faults  that  would 
astonish  a  Welsh  or  Staffordshire  coal-miner.  The 
Wellesweiler  coal-field  is  full  of  the  most  extra- 
ordinary faults,  while  those  of  the  Wurm  district  are 
more  like  the  teeth  of  a  saw  than  anything  else. 
The  Westphalian  coal-measures  are  waved,  like  a 
piece  of  corrugated  iron,  and  the  section  of  the  Maria 
coal  mine  reminds  one  strongly  of  the  conventional 
zigzags  that  are  generally  supposed  to  represent 
flashes  of  lightning.  Before  quitting  this  interesting 
series  we  must  point  out  the  fine  collection  of  coal- 
measure  fossils  from  Silesia,  exhibited  by  Dr.  G op- 
pert,  of  Breslau.  There  is  also  a  beautiful  little 
modd  of  a  Silesian  zinc  furnace,  which  will  repay 
examination.  Amongst  the  private  exhibitors  we 
must  give  the  place  of  honour  to  M.  Krnpp,  of 
Essen,  whose  looo-pounder  g^un  is  one  of  the  wonders 
of  the  Exhibition.  To  the  metallurgist  the  most  in- 
teresting of  the  Essen  products  will  undoubtedly  be 
the  gigantic  ingot  of  steel  shown  in  the  machinery 
department.  When  Krupp  exhibited  a  mass  of  steel 
weighing  only  a  couple  of  tons. at  Hyde  Park,  in 
1851,  the  metallurgical  world  would  hardly  believe 
that  it  was  possible  to  cast  so  large  a  mass  until  they 
saw  it  before  their  eyes;  but  in  1862  he  multiplied > 
the  two  tons  by  ten,  and  in  1867  he  shows  an  ingot' 
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weighing  twice  u  much  as  his  last  triamph.  The 
maas  is  in  the  form  of  a  cylinder,  and  is  forged  into 
an  octagon  at  one  of  its  ends.  The  top  has  heen 
smoothed  down  and  polished,  to  show  the  teztore  of 
the  steel,  and  a  piece  has  heen  planed  and  hroken 
out  of  the  middle  for  the  same  purpose.  The  cast- 
steel  rails  shown  are  also  of  first-rate  quality.  M. 
Krupp  employs  more  than  t  0,000  men  at  the  steel 
works  at  Essen  and  at  his  collieries  and  iron  mines 
on  the  hanks  of  the  Rhine  and  in  Nassau.  At  Essen 
no  less  than  1000  tons  of  coal  are  consumed  daily, 
and  in  1866  61,000  tons  of  steel  of  the  finest  quality 
were  produced.  The  yearly  income  of  the  establish- 
ment is  something  near  a  million  and  a  half.  The 
works  at  Essen  cover  450  acres,  the  buildings  taking 
up  more  than  a  quarter  of  thb  large  space.  M. 
Krupp  was  deservedly  awarded  the  Qrand  Prix  by 
the  jury  of  Class  40.  The  show  of  spiegeleisen  from 
the  Siegen  and  Musen  districts  is  rery  fine.  We 
have  not  room  to  do  more  than  mention  one  or  two 
names  of  exhibitors  of  this  Important  product. 
Amongst  the  best  specimens  are  those  of  the 
Gologne-Musen  Company,  who  work  the  famous 
Stahlberg  mine.  The  specimens  shown  by  them  are 
amongst  the  finest  ever  exhibited,  the  crystals  being 
in  many  cases  several  inches  long.  The  Stahlberg 
mine  is  one  of  the  largest  in  Germany,  and  yields 
100,000  tons  per  annum.  The  ore  approaches  in 
composition  to  the  best  specimens  of  Somersetshire 
ore,  but  contains  more  manganese  than  the  English 
irariety.  The  following  is  the  analysis  given  by  the 
company : 

Protocarbonate  of  iron 74*47 

Protocnrhonate  of  manganese  ...  17*08 

Carbonate  of  lime  1*34 

Carbonate  of  magnesia 5*75 

Insoluble 1*08 

Moisture 0*09 

99-81 

Some  of  the  specimens  of  spiegeleisen  made  from  this 
contain  between  9  and  10  per  cent,  of  manganese. 
The  annual  production  of  steel  pig  from  coke  is 
34,000  tons,  that  f^om  charcoal  6000  tons.  In  ad- 
dition to  a  large  series  of  specimeDs  illustrating  their 
iron  manufactures,  the  company  show  lead,  copper, 
and  silver,  and  the  ores  from  which  they  are  obtained. 
The  galena  from  the  Schwabengrube  yields  50  per 
cent,  of  metallic  lead,  and  0134  per  cent,  of  silver. 
The  Yorwaerts  Company,  Messrs.  Schneider, 
Kreutz,  Fromberg  and  Wildt,  Dressier,  and 
the  George  Maria  Company,  also  show  splendid 
specimens  of  this  iron.  The  Horde  Company  ex- 
hibit a  fine  series  of  girders  and  rolled  work  generally, 
made  from  red  hematite  iron.  The  Phoenix  Com- 
pany also  show  fine  specimens  of  iron  from  the  same 
source.  Amongst  the  other  exhibitors  of  iron  and 
steel  we  must  mention  the  Bochnm  Company, 
who  show  in  the  machinery  gallery  twenty -three  steel 
railway  wheels,  cast  in  a  single  piece;  and  Borsig, 
who  exhibits  some  fine  blooms  of  steel,  weighing  a  ton 
each.  The  exhibitors  of  copper  are  very  numerous ; 
we  can  only,  therefore,  notice  the  Mansfeld  Com- 


pany, who  show  some  fine  specimens  of  <!opper- 
slate  ores,  rose  copper,  nlver,  and  aeleniam.  The 
minerals  used  by  this  company  are  the  copper-Ate, 
found  under  the  magnesian  limestone  of  the  Han, 
also  gravelly  ore  from  the  new  red  sandstone,  IjiBg 
immediately  below  the  copper-slate. '  Tfaej  both  cob- 
tain  silver  and  selenium  in  notable  proportions.  Of 
the  latter  element  a  splendid  specimen  is  exhibited, 
cast  in  the  form  of  a  dolphin,  standing  neariy  n  foot 
high.  They  also  exhibit  a  number  of  specimeBs 
of  manufactured  copper,  notably  an  enormous  haoa- 
mered  pan,  for  use  in  the  beetowt  sugar  masofac- 
ture,  eight  and  a  half  feet  in  diameter  and  three  fert 
deep.  Amongst  the  specimens  shown  by  the  Clans- 
thal  Boyal  Mines,  in  the  Upper  Harz,  are  to  be 
found  a  splendid  series  of  artificial  arsenic,  anticnoBy, 
and  sulphur  compounds,  beautifoUj  crystallised. 
They  have  been  found  at  various  times  in  &e  chinks 
and  crannies  of  the  furnaces.  The  Mederflschbach 
Company  show  a  beautiful  sample  of  sprouted  sit- 
ver.  The  Boyal  Saxon  Foundry,  at  Fieibcig, 
makes  a  very  beautiful  display  of  gold  and  stiver,  evt 
so  as  to  show  the  bubbles  formed  during*  "sprout- 
ing" in  section,  cadmium,  two  ingots  of  indiara  at 
least  four  inches  long,  zinc,  lead,  nickel,  bismotb, 
some  brilliantly  white  arsenious  add,  realgar,  bitn- 
ment,  and  litharge.  The  ingots  of  indium  attract 
g^reat  attention,  but  they  are  unfortmnately  placed 
so  high  as  to  render  examination  impossiUe.  Hie 
Boyal  School  of  Mines  at  Freiberg  shows  a  series 
of  minerals  classified  and  arranged  systematically, 
also  sets  for  the  blow-pipe,  which  are  sold  at  a  very 
cheap  rate.  The  Saxony  Blue  Company  show 
some  beautiliil  specimens  of  cobalt  and  nickel  colours 
and  compounds.  Gunicke,  of  Naumburg,  exiubiti 
nickel  and  its  ores.  The  Kaumburg  nidcel  woxki 
are  amongst  the  largest  in  Gennany,  prodadng  an- 
nually more  thim  ,65,000  lb.  of  the  metal  and 
82,000  lb.  of  its  oxide.  Zinc  is  shown  by  the 
Silesian  Company,  who^  betides  numerous  speci- 
mens of  the  metal  worked  into  every  posnble  form, 
exhibit  an  immense  rolled  plate  weighing  upwards 
of  a  ton  and  measuring  5*35  metres  long  by  1*43 
metre  broad  and  0*20  mm.  thick. 

ABSTRACTS  OF  FOREIGN  PAPERS. 

BY   HENRY  WATTS,   B.A.,   F.R.S., 
AND  E.  J.   MILLS,  D.SC. 

Om   Certain   Derivation  of   Paraoxifhemzoie  Jieid, 
By  A.  LiDEXBTTRa  and  A.  Fitz.* 

This  paper  is  a  continuation  of  one  already  notioed.t 
Anisic  acid  may  be  conveniently  prepared  from 
anisol  by  placing  the  latter  substance  for  a  few 
minutes  in  contut  with  a  mixture  of  five  parts  of 
potassic  chromate  (dichromate  P),  ten  of  hydric  sul- 
phate, and  twenty  of  water,  at  50^  The  acid  formed 
may  be  separated  from  the  chrome-alum  thus  pro- 
duced by  solution  in  ammoniaa  and  the  ammoniacal 
salt  yields  a  precipitate  of  the  free  add  when  hydiic 


•  *  Ana,  Ch.  Fhnrm.,'  cxli,  147- 
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chloride  is  added.  When  anisic  add  is  heated  with 
excess  of  aqaeons  hydric  iodide  (boiling  at  127"^, 
methylio  bdide  distils  away  and  paraoxybenzoic  acid 
remains  behind. 

Paraoxybenzoic  acid  forms  two  groups  of  ethylated 
derivatives,  containing  respectively  one  and  two 
alcohol  radicals  in  the  molecule.  The  first  group  is 
subdivided  into  two  others,  in  one  of  which  the 
alcohol  radical  takes  the  place  of  the  hydrogen  of 
hydroxy  I,  while  in  the  other  substitution  is  made  for 
the  hydrogen  of  the  radical  (COiH).  The  members 
of  the  former  subdivision  constitute  true  monobasic 
acids,  and  include  anisic  acid,  while  the  latter  are 
almost  neutral  bodies,  analogous  to  phenol.  The 
ethers  of  paraoxybenzoic  acid,  which  contain  two 
alcohol  radicals,  are  prepared  by  the  action  of  alco- 
holic iodides  on  the  dibasic  salts  of  that  acid.  On 
saponification  an  exchange  is  effected  on  the  radical 
contained  in  the  group  (COzH),  anisic  and  ethyl- 
paraoxybenzoic  acids  being  thus  produced.  The 
ethers  which  contain  one  alcohol  radical  are  obtained 
by  treating  the  monobasic  salts  with  alcoholic  iodides. 

Monomethylic  paraoxybenzoic  acid  is  formed  by 
heating  paraoxybenzoic  acid,  potash,  and  methylic 
iodide,  to  130°  in  sealed  tubes : 
O7H6OJ  +  KHO  +  CHjI  =  C7H5(CHj)0,  +  KI 
+  HiO. 
When  the  reaction  has  terminated  the  contents  of  the 
tubes  are  treated  with  water ;  the  insoluble  part  is 
dried  in  the  air  and  submitted  to  distillation.  The 
distillate  is  the  ether  desired.  It  is  insoluble  in  cold 
water,  sparingly  soluble  in  hot  water ;  in  alcohol  or 
ether  it  readily  dissolves.  The  new  ether  fuses  at  17° 
and  boils  at  283.°  It  is  isomeric  with  anisic  acid, 
monomethylic  salicylic  acid  (oU  of  ^auUheria),  and 
methyl-salycylic  acid ;  also  with  benzoUformic,  phen- 
ozacetic,  and  cresotdic  acid.  The  corresponding 
amide  is  readily  formed  by  heating  the  acid  with 
strong  aqueous  ammonia  to  100°.  It  crystallises  in 
long  white  needles,  and  has  already  been  observed  by 
Griess.*  The  moDoethylic  ether  boils  at  300°,  with- 
out decomposition. 

Methylic  methyl-paraoxybenzoic  acid  is  prepared  in 
accordance  with  the  following  equation : 
C7H6O,  -f  2CHjI  -f-  2KHO  =  C7H4(CHj)iO, 

+  2KI  -f  2HxO; 
it  may  be  purified  by  distillation.  The  acid  is  white 
and  crystalline,  fiises  at  45°,  and  boils  at  255°.  It  had 
previously  been  obtained  by  Cahours.t  On  treatment 
with  strong  aqueous  or  alcoholic  potash,  or  with 
one  molecule  of  hydric  iodide,  it  yields  anisic  acid. 
The  diethylated  body  corresponding  to  this  is  an  oil 
heavier  than  water,  and  boiling  at  275**.  When 
saponified  with  potash  it  produces  ethyl-paraoxy- 
benzoic  acid,  isomeric  with  ethylic  paraoxybenzoate, 
ethyl-salicylic  acid,  ethylic  salicylate,  the  two  ethylated 
derivatives  of  oxybenzoic  acid,  and  the  dimethvlated 
derivatives  of  the  three  oxybenzoic  adds,  and,  lastly, 
with  phloretic  acid,  cresoxacetic  acid,  as  well  as  with 
an  acid  obtained  by  Cannizzaro  when  acting  on 
anisylic  Cyanide  with  potash.      Caimizzaro's  com- 


pound is  methyl -paraoxy-(a)-toluylic  acid,  and  its 
relation  to  ethyl-paraoxybenzolc  acid  is  shown  by  the 


formulee — 


C6H4{pCxHj 


C6H4{05H.- 


•  *ZfcitChem.,'i86i,  i. 

t  '  Joum.  f.  Prakt.  Clifio.,*  xxxri,  429. 


,COaH  "^"♦ICHiCOxH 

Ethyl-paraoxybenzoic  acid.        Metb7l-paraoxy-(a)-toluylic  add. 

Sodic  ethyl-paraoxybenzoate  crystallises  in  well-de- 
veloped tables,  very  similar  in  form  to  the  sodic  salt 
of  anisic  acid.  Both  salts  are  best  crystallised  by 
spontaneous  evaporation,  and  are  very  efflorescent. 
The  calcium  salt  is  precipitated  when  a  solution  of 
calcic  chloride  is  added  to  one  of  the  sodic  salt ;  it  is 
white  and  minutely  crystalline,  little  soluble  in  cold, 
more  soluble  in  hot  water.  At  150°  it  is  anhydrous, 
and  has  the  formula — 

(C9H90j)iCa. 

The  barium  salt  is  very  similar  to  the  calcium  salt ; 

it  is  anhydrous  at  iool*.    The  lead  salt  crystallises  in 

white  lastrous  leafiets,  soluble  in  hot  wate4r.  The  silver 

salt  is  quite  insoluble  in  water,  and  has  the  formula— 

C9H9Ag03. 

Paraoxybenzoic  acid,  if  treated  with  phosphoric 
pentachloride,  forms  a  chloride  analogous  to  that 
obtained  in  like  manner  from  salicylic  acid;  and  the 
new  chloride,  in  presence  of  water,  yields  the  chloro- 
dracylic  acid  of  Beilstein  and  Schlun. 

[The  combustions  incidental  to  this  research  have 
a  special  analytical  interest,  having  been  all  per- 
formed, according  to  Ladeuburgp's  method,*  with 
argentic  iodate  and  hydric  sulphate.] 

On  MellUie  Acid,    JBjf  A.  BASTSR.t 

A  series  of  experiments  which  the  author  has  not 

yet  concluded  have  already  furnished  the  following 

results.    MeUitic  acid  is  a  bexbaslc  acid,  and  has  the 

composition  of  benzol,  in  which  six  proportions  of 

carboxyl  have  been  substituted  for  six  of  hydrogen — 

C6(CO*H)6. 

On  heating  with  lime  it  is  completely  resolved  into 

carbonic  acid  and  benzol.    Sodium  amalgam  converts 

mellitic  acid  into  a  hexbasic  acid — C6Ei6(COxB.)6 — 

which,  if  heated  with  hydric  sulphate,  becomes  the 

tetrabasic  acid  C6Hi(COxH)4.    To  this  lUx  can  be 

added,  and  more  carbonic  acid  may  be  removed  by 

hydric  salphate.    Benzoic  acid  is  thus  the  last  stage 

of  the  transformation.^ 

On  the  Setimation  of  Free  Acid  in  Commercial 
Sulphate  of  Alumina,    By  C.  QiBSKB.§ 

The  author's  method  consists  in  dissolving  a  known 
weight  of  the  sample  in  water  and  determining  the 
free  acid  with  standard  solution  of  soda,  logwood 
extract  being  used  as  an  indicator.  When  the  extract 
is  added  to  a  neutral  solution  of  sulphate  of  alumina, 
or  of  potash-  or  ammonia-alum,  a  very  characteristic 
deep  violet-red  is  produced ;  if  free  acid  be  present 
only  a  pale  brownish -yellow  appears. 

In  practised  hands  the  results  are  accurate. 

•  'Ann.  Ch.  Pharm.,'  cxxxr,  i.  ^^ 

f 'Ann.  Cli.  Pharra./«li,  171.^    ^  {^       C%C%CS 

X  *Vrof.  Bacycr  is  very  anxioas  to  o^Udn  a  lupply  of  ~"  ' 
from  any  chemist  who  can  spare  it. 
)  '  Ding.  Polytech.  Joorn  /  clxxxiii^  40. 
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EDITORIAL  NOTES. 

SAFETY-VALVES. 

Thebe  is  a  veiy  great  want  among  scientific 
men  of  some  means  of  letting  off  their  su^jer- 
fluous  energy.  In  some  depai*tments  of  learning 
the  complaint  is  of  a  lack  of  power ;  there  the 
mental  flywheels  turn  roimd  kzily  for  want  of 
steam.  But  in  scientific  men,  working  as  they 
do  at  high  pressure,  it  is  the  excess  and  not 
the  lack  of  steam  that  is  troublesome.  In  some 
intellects  the  generation  of  steam  is  out  of  all 
proportion  to  the  machinery.  If  we  may  be 
allowed  to  coin  a  word,  such  minds  are  ex- 
tremely 'boilerous,'  and  a  fizzing  soimd  of 
pent-up  steam  goes  with  them  wherever  they 
go.  In  politics,  parliament  and  the  platform 
mvour  tne  escape  of  any  amount  of  super- 
abundant gas;  but  in  science  we  have  no 
institutions  of  the  kind.  The  Royal  Society 
would  be  denying  its  parentage  if  it  for  a 
moment  favoured  any  exciting  discussion  sure 
nearly  to  lead  to  no  definite  conclusion ;  while 
in  the  less  noble  societies  the  chairman  and 
the  time  nip  all  oratory  in  the  bud  before  it 
has  begun  to  bloom.  The  consequence  is  that 
there  is  a  rush  to  the  periodicals  and  to  the 
maf^azines,  and  scientific  literature  is  burdened 
witn  controversies  which  last  a  twelvemonth 
in  print,  but  wliich  would  have  begun,  flou- 
rished, and  ended  in  a  counle  of  days  at  most 
had  the  combatants  been  able  to  have  met  in  a 
good  face-to-face  fight.  All  controversies  are 
much  better  spoken  than  written'.  On  a  platform, 
to  be  cheery  and  good-natured  is  to  have  half 
won  the  battle;  the  written  rejoinder  rarely 
fails  to  be  a  medium  for  those  scathing  re- 
partees and  pungent  personalities  which  come 
into  the  mind,  often  as  isolated  thoughts,  in 
the  night-watches  or  at  the  hour  of  shaving. 
Scientmc  men  have  a  reputation  for  being 
snarling  and  ill-natui'ed  in  their  literary  alter- 
cations, and  we  believe  this  arises  in  great 
part  from  their  being  too  much  confined  to 
print,  and  from  their  having  but  few  oppor- 
tunities of  letting  off  their  pent-up  feelings  in 
a  real  formal  debate. 

IIFor  all  this  superfluous  enei'gy  and  super- 
abundajit  controversial  steam  it  appears  to  us 
tiie  British  Association  for  the  Advancement 
of  Science  might  be  made  a  very  useful  safety- 
valve.  And  it  is  certain  that  the  Public  of 
Temporary  Associates  and  other  Dilettanti 
who  enter  once  a  year  into  the  Temple  of 
Science,  and  whose  opinion,  in  addition  to 
their  presence,  determines  whether  the  meeting 
is  a  success  or  not,  enjoy  animated  debates 
infinitely  more  than  a  series  of  even  new  and 
profound  papers.  Yery  instructive  is  the  task 
of  standing  at  the  door  of   Section   B  and  | 


watching  the  behaviour  of  the,  chemicaBj 
speaking,  Philistines  who  drop  in  to  see  whas 
is  going  on.  They  gaze  with  wonder  at  Mr. 
Bore,  who  is  reading  his  analysis  of  a  nev 
mineral  just  arrived  from  Weisnichtwo,  givii^ 
full  details  up  to  the  third  and  fourth  decimai 
Their  eyes  rest  for  a  moment  on  the  painfullf 
attentive  chairman,  who  feels  that  if  he  does 
not  listen  no  one  else  will,  on  the  secretazio 
busily  engaged  in  their  private  correspondence, 
and  on  the  handful  of  an  audience,  of  whom 
those  only  are  attending  to  the  speaker  who  do 
not  understand  him,  and  therefore  wish  it  to 
be  thought  that  they  do — and  having  stajei 
as  long  as  they  think  is  necessary  for  decorum's 
sake,  depart  on  tiptoe,  wondering  what  manner 
of  men  these  Section  B  men  be.  Or,  perhaps, 
it  is  Professor  Item,  who  is  once  more  develop- 
ing the  views  which  he  has  already  dragged 
through  two  or  three  learned  societies  and 
three  or  four  journals ;  and  even  the  chaimuii 
himself  is  gaping. 

How  much  better  for  the  public  ontside 
chemical  science,  how  much  better  for  vivm- 
cious  and  argumentative  young  chemists,  and 
how  very  much  better  for  scientific  literaJkore, 
it  would  be  if  these  meetings  in  Section  B  were 
made  occasions  for  getting  through  all  the  dis- 
cussions and  differences  of  the  year  in  a  few 
fair  and  yet  formal  debates.  Of  course,  even 
as  things  are  now,  very  lively  passages  of  arms 
frecjuently  occur ;  but  when  they  do  take  place 
it  IS  by  haphazard  mostly,  and  throtiffh  no 
concert.  Generally,  when  one  champion  is 
anxious  to  provoke  a  dispute  his  proper  anta- 
gonist is  not  in  the  room,  having  wandered 
away  to  some  other  section  or  pleasure.  And 
in  many  cases  the  chairman  feels  bound  to  put 
an  end  to  the  very  begiiming  of  strife,  on  aocount 
of  the  long  list  of  important  papers  promised 
by  impatient  people  whose  names  are  writtoi 
in  the  daVs  programme.  What  is  wanted  is  a 
thoroughly  organised  debate,  in  which  eveiy 
one  who  pleases  to  speak  sense  may  have  a  hdr 
hearing,  while  the  chief  men  take  care  to  keep 
the  audience  to  the  real  question  at  issue,  aira 
by  sound  and  pregnant  speeches  to  quench  the 
flame  of  conceit,  and  to  expose  the  folly  of  the 
foolish.  It^is  not  to  be  e:iq>ected  that  those 
who  take  one  side  of  a  question  will  succeed  in 
convincing  and  convertmg  those  who  take  the 
other.  As  far  as  we  know,  this  never  was  the 
result  of  any  debate  that  was  ever  debated,  and 
can  hardly  be  put  forward  as  an  object.  Bnl 
both  sides  will  have  an  opportunity  of  pit>Tinff 
that  they  and  they  only  are  in  the  right.  A^ 
if  any  one  afterwards  tries  to  renew  the  dis- 
cussion by  a  long  paper  in  any  periodical,  it 
will  be  taken  as  a  sure  sign  that  he  at  least  is 
in  the  wrong. 
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MICHAEL   FARADAY 

Was  a  native  of  the  metropolis,  having  been 
bom  in  the  parish  of  Newington  on  September 
33,  1 79 1.  The  son  of  a  Yorkshireman,  who 
gained  his  livelihood  in  London  as  a  working 
smith,  young  Faraday's  education  was  of  the 
most  rudimentary  description.  At  a  common 
day  school,  and  at  a  time  when  the  teachers  of 
these  establishments  possessed  but  a  slender 
stock  of  eiTidition,  the  future  philosopher 
picked  up  some  knowledge  of  reading,  writing, 
and  arithmetic.  He  appears  to  have  remained 
at  school  until  his  thirteenth  year ;  and  small 
as  were  his  oppofrtunities  for  the  acquisition  of 
knowledge,  the  innate 
penetration  of  his 
mind,  his  natural 
habit  of  close  and 
accurate  observation, 
as  well  as  his  passion 
for  reading,  compen- 
sated in  a  very  high 
de^ee  for  the  re- 
stricted school  edu- 
cation of  the  black- 
smith's son. 

Accordingly,  when 
at  thirteen  he  was 
apprenticed  to  Mr. 
Hiebau,  of  Blandford 
Street,  bookbinder, 
we  may  fairly  assume 
that  he  was  master 
of  a  greater  store 
of  learning  than  the 
majority  of  more 
favoured  youths  of 
the  same  age.  At 
what  period  during 
his  term  of  appren- 
ticeship his  mind  took 
a  decided  bent  to- 
wards scientific  knowledge  does  not  XK)8itively 
appear,  but  we  have  it  on  record  that  during 
this  interval  his  little  leisure  and  his  slender 
store  of  pocket-money  were  devoted  to  the 
acquisition  of  books  and  apparatus  necessary 
for  the  investigation  of  natural  science. 

Among  other  books  he  was  the  happy  owner 
of  such  treasures  to  his  enthusiastic  nature  as 
the  treatise  on  electricity  reprinted  from  the 
'EncyclopaBdiaBritannica'  and  Mrs.  Marcet's 
'Conversations  on  Chemistry.'  The  treatise 
taught  him  how  to  make  an  electiieal  machine, 
and  his  first  effort  in  this  way  wai  made  with 
the  aid  of  a  common  glass  phiaL  Crowing 
more  ambitious  as  his  laborious  days  and 
months  stole  on,  he  improved  on  his  first  rude 


apparatus  by  making  a  second  electrical  ma- 
chme  with  a  proper  cylinder;  and  his  humble 
studio  presently  came  to  be  embellished  with 
a  variety  of  otner  pieces  of  apparatus  requi- 
site for  the  study  of  electricity.  In  the  short 
hours  of  his  leisure  he  turned  Uiese  tools  to  the 
best  account,  and  the  plain  bookbinder's  boy 
became  the  proud  possessor  of  all  the  know- 
ledge then  before  the  world  relative  to  electrical 
force. 

A  circumstance  sufficiently  unlooked  for — 
one  iJmost  to  be  deemed  accidental — enabled 
young  Faraday  to  plant  his  foot  upon  the 
portsJs  of  the  Temple  of  Science.    Among  Mr. 
Biebau's  customers  was  Mr.  Dance,  of  Man- 
chester Street,  a  Member  of  <he  Royal  Institu- 
tion.     This    kind- 
hearted   scientific 
amateur  noticed  what 
the  youngbookbinder 
was  doing,  and  ob- 
tained permission  for 
him  to  attend  the  last 
f  oui*  lectures  deliver- 
ed in  the  Royal  In- 
stitution by  Sir  Hum- 
phry   Davy    in    the 
months  of  February, 
March,  and  April  of 
the  year  i8i3.    This, 
the  first  great  event 
in  Faraday's  career, 
is  best  described  by 
himself,  in  a  letter  to 
Dr.  Paris,  in  answer 
to  an  application  for 
a  statement  of  the  cir- 
cumstances by  which 
he  became  connected 
with  the  Royal  In- 
stitution. We  append 
his  letter — a  cnarm- 
ing  autobiographical 
bit — in  which  he  re- 
veals to  Davy  his  aspirations  towards  a  sci^- 
tific  careei*.    It  is  a  matter  of  great  regret  that 
we  have  not  much  more  information  of  a  similar 
kind,  as  to  Faraday's  early  youth. 

To  J.  A.  Pabis,  M.D. 

Boyal  InttUution,  Dec.  33, 1829. 

Mt  deab  Sib, — Tou  asked  me  to  give  you  an 
account  of  my  first  introdaction  to  Sir  Hnmphrj 
Davy,  which  I  am  very  happy  to  do,  as  I  think  the 
circumstances  will  bear  testimony  to  his  goodness  of 
heart. 

When  I  was  a  bookseller^s  apprentice  I  was  yerj 
fbnd  of  experiments  and  very  averse  to  trade.  It 
happened  that  a  gentleman,  a  Member  of  the  Royal 
Institntion,  took  me  to  hear  some  of  Sir  H.  Davy's 
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last  lectares  in  Albemarle  Street.  I  took  notes,  and 
afterwards  wrote  them  out  more  fairly  in  a  quarto 
volume.  My  desire  to  escape  irom  trade,  wliicb  I 
thought  vicious  and  selfish,  and  to  enter  into  the 
service  of  science,  which  I  imagined  made  its  pursuers 
amiable  and  liberal,  induced  me  at  last  to  take  the 
bold  aud  simple  step  of  writing  to  Sir  H.  Davy,  ex- 
pressing my  wishes,  and  a  hope  that  if  an  opportunity 
came  in  his  way  he  would  forward  my  views.  At  the 
same  time  I  sent  the  notes  I  had  taken  at  his 
lectures. 

The  answer,  which  makes  all  the  point  of  my  com- 
munication, I  send  you  in  the  original,  requesting 
you  to  take  great  care  of  it  and  to  let  me  have  it  back, 
for  you  may  imagine  how  much  I  value  it. 

You  wiirobserve  that  this  took  place  at  the  end  of 
the  year  1812,  and  early  in  1813  he  requested  to  see 
me,  and  told  me  of  the 
Bituatiott  of  assistant  in 
the  laboratory  of  the 
Royal  Institution^  then 
just  vacant. 

At  the  same  time  that 
he  thus  gratified  my  de- 
sires as  to  scientific  em- 
ployment, he  still  ad- 
vised me  not  to  give 
up  the  prospects  I  had 
before  me,  telling  me 
that  science  was  a  harsh 
mistress,  and  in  a  pecu- 
niary point  of  view  but 
poorly  rewarding  those 
who  devoted  themselves 
to  her  service.  He 
smiled  at  my  notion  of 
the  superior  moral  feel- 
ings of  philosophic  men, 
and  said  he  would  leave 
the  experience  of  a  few 
years  to  set  me  right 
on  that  matter. 

Finally,  through  his 
good  efforts,  I  went  to 
the  Boyal  Institution 
early  in  March  of  18 13, 
as     assistant     in     the 

laboratory;  and  in  October  of  the  same  year  went 
vrith  him  abroad  as  his  assistant  in  experiments 
and  in  writing.  I  returned  with  him  in  April,  1813, 
resumed  my  station  in  the  Royal  Institution,  and 
have,  as  you  know,  ever  since  remained  there. 
I  am,  dear  sir,  very  truly  yours, 

M.  Fabadat. 

The  following  ia  the  note  of  Sir  Humphry 
Davy  alluded  to  in  Faraday's  letter : 

To  Mr.  Faeadat. 

Sib, — I  am  far  from  displeased  with  the  proof  you 
have  given  me  of  your  confidence,  and  which  displays 
great  seal,  power  of  memory,  and  attention.  I  am 
obliged  to  go  out  of  town,  and  shall  not  be  settled  in 


town  till  the  end  of  January.    I  will  then  see  yoaik 
any  time  you  wish. 

It  would  gratify  me  to  be  of  any  •errioe  to  yoa.  I 
wish  it  may  be  in  my  power. 

I  am,  nr,  your  obe^ent  hamble  eervan^ 

H.  Datt. 

The  quondam  bookbinder's  apprentice  wii 
now  an  apprentice  to  Science ;  bnt  lus  eaxij 
studies  at  the  Royal  Institution  wore  inter- 
rupted for  an  interval  in  the  autonin  of  1813. 
Sir  Humphry  Davy  was  anxious  to  visit  tfe 
South  of  France  and  Italy,  but  France  a&i 
England  were  then  at  war,  and  Napoleon  had 
refused  to  gi-ant  a  passport  to  some  of  the  most 
illustrious  English  noblemen  who  had  askai 
for  it.  The  grtai 
t  soldier    was.    neter 

theless,  an  admirer 
of  scientific  gemm, 
and  the  fiaTour  he  ie> 
fused  to  social  mk 
he  accorded  to  meo- 
tal  grandeor.  Mqi«- 
over,  the  French  In- 
stitute represented 
to  its  augoat  master 
the  importance  of  Sir 
Humphry  DaTy's 
jrreat  discorery  rda- 
tive  to  the  aeoom- 
position  of  the  alka- 
lies and  eartliB»  and 
its  bearings  upon  the 
philosophy  of  Toka- 
nic  action.  The  im- 
perial soldier  there* 
upon  grantedhispasi- 
port  to  the  oeleh»ted 
Slnglish  chemist^  who 
had  expressed  a  de- 
sire to  visit  the  ex- 
tinct volcanoes  of 
Auvergne,  prepara- 
tory to  examining  the  one  which  was  in  aa 
active  state  at  Naples. 

The  Emperor's  pass  secured,  the  paii^  set 
out  in  October,  1813.  It  consisted  of  Sir 
Humphry  and  Lady  Davy  and  Michael  Fan- 
day.  Embarking  at  Plymouth  in  a  cartel,  they 
set  sail  for  the  opposite  shore,  and  landed  st 
Morlaix,  in  Brittemy.  But  no  sooner  had  tber 
touched  French  soil  than  they  were  arrests 
by  the  authorities  of  the  town,  who,  donbtiBg 
the  authenticity  of  the  papers  presented  by  tlK 
foreigners,  detained  the  travellers.  In  a  week 
instructions  came  from  Paris,  and  the  partj 
was  allowed  to  proceed  on  its  journey.  Sff 
Humphry  reached  the  capital  of  France  on  the 
27th.    In  Paris  the  English  chemist 
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cordiallT  welcomed  by  Guyton  de  Morreau, 
Vauquelin,  Ouvier,  Humboldt,  Gkiy-Lassac, 
BerthoUet,  Laplace,  and  Ghaptal,  and  we  may 
eacdlv  conceive  the  delight  that  Faraday,  the 
hmnhle  but  enthusiastic  follower  of  the  great 
Englishman,  received  on  being  allowed  to  see 
and  hear  these  masters  of  science. 

With  Davy,  he  set  out  from  Paris  on  the  23rd 
of  December,  on  the  way  to  the  South  of  France 
and  Italy.  After  erploring  the  extinct  vol- 
canoes of  the  mountainous  region  of  Auver^e, 
they  proceeded  southward  and  crossed  into 
Italy  oy  the  way  of  Nice  and  the  Col  de 
Tende;  thence  to  Turin,  next  to  Genoa; 
Florence  and  Borne  came  afterwards,  then 
Naples,  where  the  most  important  volcanoes 
were  explored.  Retuminff  northwards,  they 
passed  through  Milan  on  their  way  to  Switzer- 
umd.  At  Milan  Faraday  saw  Volta,  then  a 
very  old  man.  The  summer  was  spent  at 
Geneva,  the  autumn  partially  in  the  Tyrol, 
the  ensuing  winter  at  Eome.  Finally,  after  an 
absence  of  two  years,  Sir  Humphry  returned 
home  throufi^h  the  Tyi*ol  and  Germany.  This 
long  interval  had  not  been  entirely  devoted  to 
sightseeing  and  shifting  from  place  to  place; 
Sir  Humphry  laboured  constantly,  and  his 
assistant  laboured  and  learnt  incessantly. 

Besuming  his  post  at  the  Koral  Institution, 
'  Faraday,  during  the  following  five  or  six  years 
experimented  patiently  and  with  a  perfectly 
clear  perception  of  results,  making  no  sign  to 
the  outer  world  and  disregarded  by  it,  but 
earning  the  esteem  of  his  patron,  and  laying 
the  broad  foundations  of  that  knowledge  whi6h 
hereafter  was  to  make  him  so  famous. 

In  the  year  1820  he  came  before  the  world 
with^  an  account  of  his  discovery  of  the  chloride 
of  carbon.  At  this  period  CErsted  gave  forth 
his  discovery  of  the  relation  between  electricity 
and  magnetism;  Faraday  employed  himself 
upon  the  subject,  and  in  the  following  ^ear 
published  his  ideas  in  two  papers,  entitled 
respectively  "  New  Electro-magnetic  Motions  " 
and  "  A  Theory  of  Magnetism.  The  attention 
these  articles  met  with  spui*red  on  the  young 
chemist  to  further  exertions,  and  in  1823  we 
observe  him  communicating  to  the  world, 
through  the  medium  of  the  *  Philosophical 
Transactions,*  his  expei-imente  "  On  the  Con- 
densation of  Muriatic  Acid  into  the  Liquid 
Form."  In  1823  the  Academy  of  Sciences  of 
Paris  inscribed  his  name  in  their  archives  as 
corresponding  member. 

In  tne  year  1824  he  married  Miss  Barnard, 
the  daughter  of  a  silversmith  in  Paternoster 
Bow. 

In  the  year  1829,  after  a  long  series  of 
laborious  experiments  on  the  mSduction  of 
optical  glass,  he  read  before  theBoyal  Society 


the  Bakerian  lecture,  called  "On  the  Manu- 
facture of  Glass  for  Optical  Purposes." 

In  the  year  1831  he  commenced  the  publi- 
cation of  his  celebrated  '  Besearches  in  Elec- 
tricity.' These  researches  won  for  him  the 
fame  of  being  one  of  the  greatest  investiga- 
tors of  natural  laws  the  world  has  ever  seen. 
"These  papers  have  been  abnost  regularly 
published  (two  in  the  course  of  each  year) 
xrom  that  time  to  the  present  [1831 — 1852],  and 
there  is  not  one  of  them  that  does  not  contain 
either  a  discovery  of  importance,  or  a  criticisni 
arising  out  of  some  original  discovery  upon 
the  labours  of  others,  lliese  papers  embraced 
the  wide  subject  of  electricity.  To  ascertain 
the  nature  of  this  f6rce — ^to  evolve  the  laws 
which  it  obeyed — ^to  exhibit  the  modes  of  its 
development,  and  its  relations  to  heat,  light, 
and  the  other  great  forces  in  nature — ^were  the 
objects  of  these  papers.  If  Faraday  did  not 
discover  the  Science  of  Electro-magnetiBm,  he 
established  its  laws,  and  made  the  Science  of 
Magneto-electricity.  If  the  thought  that  the 
phenomena  of  free  electricity,  galvanism,  and 
magnetism,  were  merely  modifications  of  the 
same  force  was  not  originally  his,  it  has  been 
mainly  through  his  experiments  that  it  has 
been  demonstrated  to  be  true."* 

In  consequence  of  the  publication  of  the. 
earliest  senes  of  these  researches  the  Univer- 
sity of  Oxford,  in  1832,  conferred  on  their 
author  the  honorary  degree  of  Doctor  of  Civil 
Law.  .  In  the  same  year  he  received  the  Copley 
medal  of  the  Boyal  Society  for  his  discovery  of 
magneto-electricity.  In  the  following  year  Mr. 
Fuller,  a  prosperous  scientific  amateur,  founded 
the  Chair  of  Chemistry  in  the  Boyal  Listitu- 
tion,  at  the  same  time  making  known  his  ex- 
press wish  that  Faraday  should  be  named  the 
first  Fullerian  professor,  and  should  retain  the 
chair  as  long  as  he  should  remain  attached 
to  the  institution,  without  being  required  to 
deliver  lectures  or  having  any  other  duties  ex- 
acted from  him,  in  consideration  of  his  valuable 
services  in  the  cause  of  science.  Towards  the 
close  of  the  year  1835  the  government  of  Lord 
Melbourne  testified  their  recognition  of  the 
philosopher's  labours  by  conf  eiTing  upon  him 
a  pension  of  £300  per  annum.  In  1838  he 
again  received  the  Copley  medal  of  the  Boyal 
Society,  for  his  researches  in  Specific  Electrical 
Induction.  In  1 846  he  received,  simultaneously, 
the  Boyal  and  the  Bumford  medals  in  recogni- 
tion of  his  discoveries  of  dia-magnetism,  and 
the  influence  of  light  upon  magnetism.  The 
magnetic  character  of  oxygen  and  the  magnetic 
relations  of  gases  and  flames  were  disclosed  by 
Faraday  in  1847.  ^T^ 

»  'Bng.  Cycto.,'  Mt.  "FwOKy," 
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In  addition  to  his  other  duties,  Faradaj, 
during  the  interval  1829 — 43,  was  chemical 
lecturer  to  the  cadets  at  the  Rojal  Military 
Academy  at  Woolwich,  and  subsequently  he 
accepted  the  post  of  scientific  adviser  on 
Lights  to  the  Board  of  Trade. 

£ver  since  the  year  1827,  when  he  fii*st  ap- 
peared at  the  lecture  table  of  the  Royal  Institu- 
tion, he  had  every  year  delivered  lectures  untU 
1 86 1,  when,  in  concluding  his  discourse  on  plati- 
num, he  made  use  of  these  affecting  terms :— 
'*  The  gradual  loss  of  memory  and  of  my  other 
faculties  is  making  itself  painfully  evident  to 
me,  and  requires,  every  time  I  appear  before 
you,  the  continued  remembrance  of  your  kind- 
ness to  enable  me  to  get  through  my  task.  If 
I  should  happen  to  go  on  too  long,  or  should 
fail  in  doing  what  you  might  desire,  remember 
it  is  yours^ves  who  are  chargeable,  by  wishing 
me  to  remain.  I  have  desired  to  retire,  as  I 
think  evei7  man  ought  to  do,  before  his  facul- 
ties become  impaired ;  but  I  must  confess  that 
the  affection  I  nave  for  this  place,  and  for  those 
who  frequent  this  place,  is  such  that  I  should 
hardly  know  when  the  proper  time  has  arrived." 

The  time  had,  indeea,  arrived  when  the  gi*eat 
teacher — the  gifted  lecturer — was  to  leave  the 
scene  of  his  triumphs.  These  pathetic  words 
were  the  last  pubhc  utterances  of  the  philo- 
sopher within  the  walls  of  the  Boyal  Insti- 
tution. In  this  laboratory,  during  a  period 
of  more  than  half  a  century,  the  researches 
of  Davy,  Brande,  Faradav,  and  Tyndall,  have 
been  prosecuted.  The  Laws  of  electro-che- 
mical decomposition,  the  decomposition  of 
the  fixed  alkalies,  the  establishment  of  the 
nature  of  chlorine,  the  philosophy  of  flame, 
the  condensibility  of  many  gases,  the  science 
of  mag^eto-electricitv,  the  twofold  magnetism 
of  matter,  comprehending  all  known  substances, 
the  magnetism  of  gases,  and  the  transmission 
of  heat  through  gases,  are  the  results  of  investi- 
gations carried  on  in  this  laboratory.* 

Faraday  himself  has  given  us  a  sketch  of  the 
rise  of  the  admirable  institution  which  has 
been  designated  as  "  the  Workshop  of  the  Boyal 
Society."  He  says,  *'  According  to  the  earliest 
document  I  can  find,  the  first  meeting  held  for 
the  purpose  of  founding  the  institution  was 
on  the  oth  March,  1799,  at  the  house  of  Sir 
Joseph  Banks,  in  Soho  Square.  It  is  called  a 
meetm|?  of  the  manaffers,  and  there  were  pre- 
sent Sir  Joseph  Bax&s,  the  Earl  of  Morton, 
the  Earl  Spencer,  Count  Rumford,  Richard 
Clark,  Esq.,  and  Thomas  Bernard,  Esq.  These 
were  the  men ;  and  at  the  meeting  th^  made 
Sir  Joseph  Banks  Chairman,  and  Mr.  Bernard 
Secretary.    The  title  and  purposes  of  the  in- 
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stitution,  as  given  at  that  time,  are  as  foUowsr- 
'Institution  for  diffusing  the  knowledge  ai^ 
facilitating  the  general  introduction  of  usefel 
mechanical  inventions  and  improvenients,  ud 
for  teaching,  by  courses  of  philoaopbical  lec- 
tures, the  application  of  science  to  the  comma 
purposes  of  life.'  You  wiU  see  that  no  idea  of 
the  science  that  grew  up  in  the  time  of  Yoio^ 
and  Davy  entered  into  Uie  conception  of  tk 
f  oundera.  The  first  meeting  of  Uie  j^ropriei^a 
(now  replaced  bv  those  we  call  membore)  took 
place  on  the  30th  April  of  the  same  Tear."* 

Though  averse  to  the  ordinary  diatinctiooB 
of  society,  and  having  no  hankerings  for  places 
and  honoui's,  Feu'aday  was  in  a  measure  com- 
pelled to  accept  some  acknowledgments  of  his 
great  abilities — he  was  chosen  by  the  Academy 
of  Sciences  of  Paris  to  succeed  Dalton  as  one  ot 
the  eight  f orei^  associates  of  that  body.  By 
a  singular  coincidence  the  three  associatei 
whose  names  succeeded  his  were  £nglisk 
They  were  Sir  D.  Brewster,  Sir  John  HerBchell, 
and  Richard  Owen.  He  was  likewise  a  Mem- 
ber of  the  Senate  of  the  University  of  London, 
a  Fellow  of  the  Royal  Societv,  a  Knieht  of  the 
Prussian  Oi*der  of  Merit,  a  Commander  of  the 
Legion  of  Honour,  Corresponding  Member, 
etc.,  of  the  Royal  and  Imperial  Academies  of 
Science  of  Paris,  St.  Petersbui^,  Florence. 
Copenhagen,  Berlin,  Gottingen,  Modena,  Sto<^- 
holm,  Palermo,  Turin,  Brussels,  etc.  etc. 

A  tribute  to  the  memory  of  the  great  £ngltdi 
savant  has  been  penned  by  the  eminent  French 
chemist,  M.  Ste'.-Claire  Deville,  who,  in  the  in- 
troduction to  hia  edition  of  the '  Chemical  His- 
tory of  a  Candle,'  says—"  Michael  Farad^  k 
the  grandest  scientific  figure  of  the  time.  This 
is  owing  principally  to  two  causes.  In  the 
fii'st  place,  his  mventive  genius  in  theoxy  is 
assisted  by  his  power  of  provinc"  his  theories 
by  the  aid  of  experiment.  The  apparatm 
in  physics  which  ne  contrived  having  hem 
utilised  almost  immediately  after  he  had  de- 
scribed them,  his  name  became  popular  at 
the  same  time  that  his  ^prand  discoveries  were 
making  him  the  admiration  of  the  sdeiir 
tific  men  and  of  the  learned  bodies  of  all 
nations.  In  the  second  place,  the  grandeur 
and  the  simplicity  of  his  character,  the  un- 
alterable punty  of  his  scientific  life,  the  sinoeR 
love  for  the  wful-being  of  his  feUow-creatorei^ 
which  he  has  ever  practised  with  all  the  ardour 
of  his  nature — all  these  qualities  and  all  these 
virtues  have  drawn  from  his  compatriots  and 
from  the  many  foreigners  who  have  visited 
him  an  admiration  with  which  none  could 
help  being  animated.  ....  After  our 
Universal  Exhibition  of  1855,  ^  t^J  memoiy 

*  Extract  from  a  letter  to  G.  R.  Weld,  £m.,  who  urinti  it  m  to 
'Hiatory  of  the  Royal  Society.*  ^^      "oynuanm 
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righily  serres  me,  Faraday  paid  a  irisit  to 

Paris The  Bojal    InstitutiozL    of 

London  is  one  of  those  private  establish- 
ments, numerous  in  England,  wherein  learned 
men,  men  of  the  world,  the  nobilitj,  are 
banded  together  for  the  advancement  of  science, 
for  the  setting  aside  considerable  sums  of 
money  for  the  prosecution  of  a  particular 
line  of  reseai*ch  bj  certain  professors,  and 
for  disseminating  a  knowledge  of  science 
by  lectures,  at  the  same  time  elementary  and 
elevated  in  their  nature.  The  most  cUstin- 
guished  audiences  assemble  in  the  great  theatre 
of  the  Royal  Institution,  to  listen  to  the  ex- 
positions of  science  eiven  by  the  most  eminent 
men  in  England,  and  very  often  foreign  savana 
receive  there  iJie  noblest  reception.  I  am  in 
a  position  to  speak  thus  positively,  as  I  have 
myself  been  a  witness  to  these  interesting 
scenes — scenes  which  I  can  never  forget. 

"  When  Faraday  is  at  the  lecture  table,  all 
that  he  says  is  immediately  understood  and 

accepted  with  admiration I  do  not 

know  how  better  to  compare  a  lecture  by  Fara- 
day at  the  Boyal  Institution  than  with  the 
execution  of  a  symphony  by  Mozart  or  Beetho- 
ven before  the  enthusiastic  auditory  of  the  Con- 
servatoire  Should  a  stranger 

meet  with  the  good  fortune  I  have  enjoyed, 
to  work  in  the  laboratory  of  the  great  man, 
Faraday  will  overload  him  with  courtesy  and 
attentions.  I  have  seen  in  this  laboratory  the 
most  illustrious  statesmen  of  England  treat 
Faraday  with  that  respectful  familiarity  which 
is  indicative  of  reciprocal  esteem.  One  day  I 
took  part  in  a  remarkable  conversation  in  which 
Faraday's  interlocutor  was  the  lamented  Prince 
Albert.  My  host's  courtesy  caused  this  con- 
yersation  to  be  carried  on  in  French.  It  is 
impossible  for  me  adequately  to  express  the 
admiration  I  felt  for  the  illustrious  8<wamt  and 
his  august  visitor.  The  latter — in  language 
evincing  sound  sense  and  moderation  of  views, 
and  in  which  the  delicate  shades  of  expression 
belonging  to  our  lane^ge  were  used  mar- 
yellously  well — extolled  oui*  state  of  system  of 
teachinfi^.  Faraday  sustained,  with  mild  yet 
inflexible  enerey,  the  English  system  of  abso- 
lute liberty.  1  came  to  the  conclusion  that  a 
prince,  so  wise  and  so  wisely  counselled,  could 
scarcely  remain  lone  in  error Con- 
structing for  hims^f,  when  young,  tiie  instru- 
ments of  which  he  stood  in  need,  he  acquired 
an  incomparable  degree  of  clevenieBs,  which 
became  a  very  precious  gift  to  him  when,  in 
after  years,  he  had  occasion  to  invent  new 
pieces  of  apparatus,  and  a  prodigious  dexterity 
m  handling  his  instruments  when  he  had  need 
to  show  them  in  public.  .  .  .  Faraday  re- 
mained all  his  lite  at  the  Royal  Institutioni 


refusing  the  most  lucratiye  posts,  tmd  even  the 
title  of  baronet,  a  distinction  so  eagerly  sought 

after  in  England Faraday  never 

allowed  a  question  to  remain  in  suspense ;  he 
always  required  that  it  should  be  answered  by 
a  fact  or  a  series  of  facts,  which  should  resolve 
the  problem  either  in  a  negative  or  a  positive 
sense.  His  preconceived  ideas  of  the  pheno- 
mena of  nature  have  always  been  his  guide, 
but  have  never  brought  his  mind  under  bond- 
age. Daring  in  his  attempts,  for,  as  he  has 
himself  said  to  me,  that  which  is  apparently 
absurd  is  not  always  impossible,  he  astonishes 
us  by  his  inventions ;  but  ever  prudent  in  his 
conclusions,  he  always  proves  aU  that  he  has 
affirmed." 

Desii'ous  of  presenting  our  readers  with  a 
characteristic  portrait  of  Faraday,  we  have 
reproduced  a  celebrated  sketch  of  -  the  great 
philosopher  which  appeared  in  '  Fraser's  Maga- 
zine '  in  February,  1836.  We  have  selected 
this  sketch,  instead  of  making  a  copy  from  a 
modem  photograph,  because  of  its  vigour  and 
truth  to  nature ;  it  is,  besides,  rarely  to  be  met 
with  at  the  present  day,  whilst  every  one  can 
anywhere  purchase  for  himself  one  out  of  the 
several  portraits  of  Faraday  which  photo- 
graphers are  now  putting  forth.  The  sketch 
IS  designed  by  Croquis,  which  was  the  soubri- 
quet imder  which,  at  the  time  this  portrait 
appeared,  the  celebrated  painter  Daniel  Maclise 
chose  to  disguise  himself. 

Appended  to  the  sketch  was  an  equally 
characteristic  bit  of  writing,  from  the  pen  of 
the  lively  and  witty  Dr.  Maginn.  We  give  a 
few  excerpts  from  it : 

"Here  you  have  him  in  his  glory.  .  .  • 
Here  you  have  him  as  he  first  flawed  upon  the 
intelligence  of  mankind  the  condensation  of 
the  gases  or  the  identity  of  the  five  electricities. 
Here  stands— anno  setetis  43— at  the  head  of 
one  of  the  noblest  of  the  sciences— honoured  as 
the  compeer  of  Cuvier,  Laplace,  and  Buckland 
— the  son  of  a  poor  blacksmith,  who  was  ap- 
prenticed at  nine  years  of  age  to  an  obscure 
bookbinder  in  Blandford  Street,  and  earned 
his  bread  by  that  humble  calling  until  he  was 
twenty-two!  There  are  spectadee  on  which, 
of  all  that  history  presents,  we  dwell  with  the 
highest  exultation.  ....  Ned  Magrath, 
now  Secretary  to  the  Athenffium,  happening 
five-and-twenty  years  ago  to  enter  the  shop  of 
Biebau,  observed  one  of  the  bucks  of  the  paper 
bonnet  zealously  studying  a  book  he  ought  to 
have  been  binding.  He  approached ;  it  was  a 
volume  of  the  old  'Britazmica'  open  at  the 
article  "  Electricity."  He  entered  into  talk  with 
the  greasy  journeyman,  and  was  astonished  to 
find  m  him  a  self-taught  chemist  of  no  slender 
dimensions.    He  presented  him  with  a  set  ,Jf  ^ 
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tickets  for  Davy's  lectures  at  the  Royal  Insti- 
tution, and  daily  thereafter  misht  the  non- 
descript be  seen  perched,  pen  in  hand,  and  his 
eyes  staring  out  of  his  head,  jast  over  the  clock 
opposite  the  chair.  At  last  the  course  ter- 
minated; but  Faraday's  spirit  had  received  a 
new  impulse,  which  nothing  but  dire  necessity 
could  have  restrained ;  and  from  that  he  was 
saved  by  the  promptitude  with  which,  on  his 
forwar<ling  a  modest  outline  of  his  history, 
with  the  notes  he  had  made  of  these  lectures, 
to  Davy,  that  great  and  good  man  rushed  to 
the  rescue  of  Kindred  genius.  Sir  Humphry 
immediately  appointed  him  an  assistant  in  the 
laboratory;  and  after  two  or  three  years  had 
passed  he  found  Faraday  qualified  to  act  as  his 
secretary.  The  steps  of  nis  subsequent  pro- 
gress are  well  known.  He  travelled  over  the 
Continent  with  Sir  Humphry  and  Lady  Davy, 
and  he  is  now  what  Davy  was  when  ne  first 
saw  Davy— in  all  but  money.  And  money,  too, 
now  that  he  has  a  nest-egg,  will  accumulate. 
We  should  be  sorry  to  bet  a  dozen  of  cham- 
pagne that,  ere  ten  years  more  elapse,  he  will 

not  be  Sir  Michael The  future 

baronet  is  a  very  good  little  fellow,  a  Christian, 
though,  we  regret  to   add,   a   Sandemanian 

i whatever  that  may  signify),  playing  a  fair 
brk  over  a  leg  of  mutton,  and  devoid  of  any 
reluctance  to  partake  an  old  friend's  third 
bottle." 

The  above  is  a  somewhat  apociyphal  version 
of  the  philosopher's  early  career.  The  only 
accurate  bit  in  the  sketch,  as  it  appears  to  us, 
is  the  description  of  the  earnest,  absorbed 
student  taking  notes  from  Davy's  lectures. 
The  "  old  friend's  "  third  bottle  could  have  no 
other  origin  than  in  the  brain  of  the  humorous 
Hibernian  LL.D.  that  penned  the  article.  It  is, 
however,  quite  true  that  Faradaj^  belonged  to  the 
religious  sect  called  Sandemanians  or  Glassites, 
a  lK)dy  which  at  the  present  day  numbers 
about  a  dozen  congregations  throughout  Great 
Britain,  comprehending  upwards  of  2000 
persons.  The  sect  was  founded  in  Scotland 
m  1^28  by  Mr.  Glass,  a  minister  of  the 
Scottish  Established  Church,  whose  opinions 
on  church  government  approached  very  closely 
to  those  of  the  Congregationalists.  About 
1757  Robert  Sandeman  appeared  as  an  advocate 
ot  the  same  opinions,  and  some  years  after- 
wards he  organised  a  congpregation. 

During  the  last  years  of  the  philosopher's 
life  he  resided  at  Hampton  Court  iralace,  where 
in  1858  Her  Mi^esty  had  allotted  him  apart- 
ments. Between  this  place  and  his  old  beloved 
scientific  home  in  Albemarle  Street  the  as^ed 
man  was  constantly  going  backwards  and  for- 
wards, until  the  opening  months  of  the  year  1 86 1 , 
ftfter  which  his  old  haunt  knew  hi^n  not,  and 


he  retired  to  Hampton  Court,  wheonehia  closbs 
years  ebbed  away,  and  on  Sunday,  Augaat  1^ 
at  the  age  of  76,  Michael  Faraday  died. 


Faraday's  principal  writing ^ —  ^ 

'  Chemical  Manipulation :  being  In8tructki!a    1 
to  Chemical  Students  in  the  Method  of  Per-    ^ 
forming  Experiments  of  Demonstration  or  d 
Research  with  Accuracy  and  Suoce^.'    Tlim 
editions  of  this  book  have  been  published;  the 
first  appeai'ed  in  1827. 

*  On  the  Practical  Prevention  of  I>iy  Rot  in 
Timber.'    Published  in  1833. 

'  Experimental  Researches  in  £lectrici^.' 
Volume  I,  published  in  1839.  coi^tains  1^ 
fourteen  series  of  "  Experimental  Hesearches' 
which  were  printed  in  the  '  Philoeophkai 
Transactions '  in  1831 — ^38. 

<  Experimental  Researches  in  SlectneiiT.' 
Volume  n,  containing  all  the  papers  on  tk 
subject  printed  in  the  '  PhiL  Trains./  the  *  Phi 
Mag.,'  and  the  *  Quarterly  Journal  of  Sdenee,' 
in  1838—43. 

'Experimental  Researches  in  Electricity.' 
Volume  III,  containing  reprints  from  papers 
communicated  to  '  Proceedings  of  Boyal  lasti- 
tution,'  the  '  Philosophical  Transactions,'  aad 

*  Phil.  Mag.,'  in  1846-52. 

'  Experimental  Researches  in  Chenustiy  sod 
Physics,'  containing  all  the  researches  in  Ihfise 
branches  of  science  contributed  by  him  to  ^ 

*  Phil.  Trans.,'  the  '  Joum.  of  the  Rojr.  Inat,* 
the  'Phil.  Mag.,'  and  otha:  publicatianB,  in 
1821—57. 

PERSONAL  RECOLLECTIONS. 

Av  eminent  saoanit  who  commenced  hii  scienlifie 
career  as  '*  Laboratory  Assistant "  under  Brande  ssd 
Faraday,  has  kindly  placed  in  our  hands  an  interest- 
ing account  of  the  inner  life  of  the  Royal  InstitatiGs 
from  1820  to  1825,  the  period  of  Faraday's  most 
active  researches.  The  entire  manoscript  eanaol 
be  printed  In  these  cdnmns,  as  it  would  take  npraoK 
space  than  we  have  at  our  disposal,  but  we  trast  tkst 
it  will  not  long  remain  unpublished.  The  autlKS 
having  given  us  permission  to  make  what  use  we  cas 
of  his  "  Recollections  of  the  Laboratory  of  the  Rojil 
Institution,"  we  gladly  append  to  our  own  imperfeei 
memoir  of  Michael  Faraday  a  few  extracts  whidi 
touch  upon  the  work  and  habits  of  the  great  dis- 
coverer who  has  just  passed  away. 

FARAD  aY  as  chemical  ASSISTANT. 

When  the  writer  obtained  his  appointment  at  tbi 
Royal  Institution,  in  1820,  Sir  Humphry  Daty  «•> 
Honorary  Professor,  and  Mr.  Brande  Acting  Piofewg 
of  Chemistry.  Mr.  Faraday  was  the  Chemical  Asaisl- 
ant;  while  the  writer,  then  a  lad  of  fourteen,  njcaed 
in  the  title  of  Laboratory  Assistant.  Faraday  ooc«* 
pied  rooms  on  the  second  floor  at  the  institutiae, 
and  dined  daily  at  one  o'clock  at  an  eatiog*boass  is 

'      k/iyiuz-uu  uy  -v.—j  v^  v^ pt  ■.■«. 
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Marlboroudfh  Street.  When  not  engaged  in  assbtiDg 
Professor  Brande  at  the  lecture  table,  or  in  preparing 
illustrations  for  coming  lectures,  he  generally  found 
ample  occupation  in  making  various  chemicals  not 
easily  procured,  and  the  contents  of  the  lines  of 
bottles  on  the  shelves  of  the  laboratory  testified  to 
his  skill  and  industry.  The  few  houra  of  leisure  that 
he  ei\joyed  were  devoted  to  original  research. 

A    LEGAL   contest/ 

In  1821  there  was  an  important  trial — ''Severn 
and  King  (sugar-bakers)  «.  The  Imperial  Insurance 
Company  " — involving  claims  on  account  of  a  fire. 
Brande  was  engaged  as  a  witness  on  one  side, 
Faraday  on  the  other,  and  each  made  experiments 
to  back  up  his  views.  The  side  Faraday  was  on 
won. 

THE   housekeeper's    OPINIONS. 

Mrs.  Greenwood,  the  housekeeper  of  the  institution, 
a  Torkshirewoman,  would  often  talk  to  the  writer 
of  past  times,  when  crowds  of  great  people  attended 
Davy's  lectures,  and  th^  lines  of  carriages  extended 
all  down  Albemarle  Street  into  Piccadilly.  "Ah, 
William,"  she  would  say  *'  Sir  Humphry  U  a  great 
man,  a  wonderful  man !  He  made  our  institution. 
Mr.  Brande  is  the  kindest  man  alive,  so  gentle  and 
always  so  nicely  dressed.  He  lectures  beautifally, 
and  any  one  can  understand  him.  But  there  are  not 
the  strings  of  carriages  in  the  street  as  in  former 
times,  and  the  institution  is  not  so  rich  as  it  used  to 
be."  Mrs.  Greenwood  had  a  high  opinion  of  Faraday, 
whom  she  affectionately  called  "  Mickey,"  he  was  so 
steady  and  persevering.  She  was  quite  sure  that  he 
would  be  another  great  man,  and  was  not  surprised 
to  hear  that  some  people  were  a  little  jealous  of  him. 
This  good  woman  was  a  Methodist,  and  could  she 
have  had  Davy,  Brande,  and  the  writer*  in  the  same 
fold  with  herself,  her  happiness  would  have  been 
complete.  "  Ah !"  she  would  exclaim,  **  what  is  the 
use  of  all  this  science,  all  this  strange  brain-work,  all 
this  to-do,  if  you  are  not  sure  of  salvation  P  Sir 
Humphry  and  Mr.  Brande  are  Episcopalians,  and 
have  chosen,  I  fear,  but  a  sorry  road  to  heaven. 
Mickey  belongs  to  the  Sandemanians,  who  have  got  a 
chapel  in  the  City ;  and  I  hear  that  when  they  have 
done  praying  and  discoursing  they  all  dine  together 
in  the  very  chapel — a  curious  sort  of  religion  that ! 
And  as  for  you,  William,  I  don't  think  yon  get  much 
good  from  the  chapel  opposite,  for  yon  spend  your 
Sunday  afternoon  in  drying  plants  and  reading  about 
botany." 

A  GREAT   DISCOVERY— HOW  CELEBRATED. 

In  the  autumn  of  18  21  Faraday  repeated  with 
great  card  the  experiments  of  Ampere  on  the  mutual 
action  of  magnets  and  electric  currents,  and  was 
eventuallyled  to  the  discovery  of  eleotro-magnetic 
rotations.  The  experiments  were  maiidy  carried  on 
in  the  battery-room,  Hare's  calorimeter  being  much 
used  as  the  source  of  electricity ;  and  many  were  the 
devices  resorted  to  with  the  view  of  showing  the 
rotation  of  a  conducting  wire  round  a  magnet,  and 
th^t  of  a  magnet  round  a  wire.    The  writer  was  by 


Faraday's  side  when  the  two  rough  arrangements 
began  to  work.  He  can  see  the  face  of  the  experi- 
menter  now,  as  it  appeared  forty-six  years  ago, 
beaming  with  joy — a  joy  not  unmixed  with  thankful 
pride — when  the  magnet  commenced  to  move  round 
the  wire  and  the  wire  round  the  magnet.  Well  does 
he  remember  the  exclamation,  *'  There  they  go !  there 
they  go !  we  have  succeeded  at  last !"  After  this 
great  discovery  Faraday  considered  that  he  was 
entitled  to  a  little  recreation,  and  to  please  the  writer 
he  suggested  a  visit  to  Astley's  Theatre.  There  was 
a  crush  at  the  pit  entrance,  and  the  conduct  of  a 
rough  fellow  who  subjected  the  writer  to  some  un- 
necessary  squeezing  excited  Faraday's  anger.  He 
ordered  the  fellow  to  behave  himself,  unless  he  wished 
to  get  into  trouble,  and  he  appeared  quite  ready  to 
support  his  words  by  thumps. 

METALLURGICAL   EXPERIMENTS. 

In  1822  Faraday  conducted  a  long  series  of  experi- 
ments for  Mr.  Stodart  on  the  alloying  of  steel  with 
the  rarer  metals,  so  as  to  harden  it  and  render  it  less 
oxidisable.  Pieces  of  steel,  with  small  proportions  of 
platinum,  rhodium,  etc.,  were  fused  into  buttons,  and 
then  worked  and  tested.  The  writer  had  to  blow 
the  bellows  for  many  a  weary  hour,  and  much  caution 
was  requisite  at  the  end  of  each  operation,  to  avoid 
the  melting  of  the  luted  crucible.  The  heat  available 
was  more  than  enough  to  melt  the  best  Hessian 
crucible.  On  one  occasion  many  scraps  of  platinum- 
foil  were  subjected  to  the  action  of  the  furnace,  and 
partially  fused  into  a  nearly  perfect  button,  probably 
the  first  button  of  platinum,  obtained  by  umple 
fasion,  seen. 

FARADAY   NEARLY   BLINDED. 

About  the  end  of  1823  Faraday  was  nearly  deprived 
of  his  sight.  Oxygen  had  been  made  in  the  usual 
manner  from  the  black  oxide  of  manganese,  and  as 
he  was  in  the  act  of  wrenching  the  delivery-tube  out 
of  the  iron  bottle  some  water  from  the  trough  passed 
through  the  tube  and  fell  upon  the  red-hot  mauganesa 
in  the  bottle.  The  scalding  stream  burst  forth,  carry- 
ing with  it  particles  of  the  heated  manganese,  some 
of  which  got  into  Faraday's  eyes.  The  writer  led 
the  sufferer  to  the  sink,  and,  leaving  him  with  his 
face  in  a  pail  of  water,  he  called  Mrr.  Greenwood,  and 
despatched  the  porter  for  Dr.  Paris,  who  lived  in  the 
next  street.  He  then  rushed  off  to  Saville  Bow,  the 
hotbed  of  medicine.  Finding  that  the  first  doctor 
called  apon  was  from  home,  he  hurried  to  the  house 
of  a  second,  but  before  he  reached  it  he  came  to  grief 
himself,  by  running  against  a  post  in  the  street  with 
such  force  that  he  fell  down  as  if  shot.  Ultimately 
he  found  Dr.  Kerrison,  of  Old  Burlington  Street,  at 
home,  and  took  him,  as  fast  as  possible,  to  Albemarle 
Street.  Other  medical  men  soon  arrived,  and  Fara- 
day was  conveyed  to  his  apartments  and  well  cared 
for.  His  face  was  badly  bamt,  and  some  days  elapsed 
before  his  eyes  were  pronounced  to  be  out  of  danger. 
In  the  laboratory  there  were  masks  of  wire  and  thick 
glass,  also  goggles  for  protecting  the  eyes  when 
dangerous  experiments  were  performed,  but  these 
were  rarely  used*  L/iym^eu  uy  -^^j  v.^  ""^ Ps  ^ 
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THE  FOUNDER  OF  THE  FULLERIAN  PROFESSOR- 
SHIP. 
In  1833  John  Fuller,  Esq.,  M.P.,  fonnded  a  Chair 
of  Chemistry  at  the  Royal  Institution,  and  nominated 
Faraday  the  first  professor.  Mr.  Fuller,  femiliarly 
called  Jack  Fuller  by  his  compeers,  was  remarkable  for 
his  good-natured  boisterouaness,  which  was  so  dif- 
ferent  from  the  gentle  deportment  of  most  of  the  mem- 
bers  of  the  institution.  He  was  a  tall  portly  man,  and 
one  might  see  from  the  high  colour  of  his  face  that 
he  enjoyed  the  good  things  of  this  life.  His  morning 
dress  consisted  of  a  blue  coat  with  metal  buttons,  a 
coloured  vest,  grey  smalls,  white  stockings,  and  low 
shoes.  He  was  a  regular  visitor  at  the  fashionable 
lectures,  but  he  attended  them  rather  as  a  lounger 
thim  as  a  scientific  student.  However,  when  the  funds 
of  the  institution  were  low,  and  the  expenses  were 
exceeding  the  income,  he  promptly  and  liberally  came 
to  the  rescue. 

FARADAY   AND   THE   ATHEN^UM    CLUB. 

In  1824  the  Athenroum  Club  was  formed  for  the 
association  of  persons  of  scientific  and  literary  attain- 
ments, artists,  and  noblemen  and  gentlemen,  patrons 
of  science  and  letters.  The  first  place  of  meeting 
was  a  small  house  in  Waterloo  Place.  Faraday  was 
its  first  Honorary  Secretary,  and  the  writer  occasion- 
ally carried  the  council  books  from  the  Royal  Insti- 
tution to  the  club-house.  Faraday  recommended  his 
old  friend  ICr.  £.  Magrath  as  Secretary,  and  this 
gentleman  occupied  the  post  for  many  years. 

OTHER   CONNECTIONS. 

Faraday  was  a  member  of  a  small  scientific  society 
held  at  a  frielid's  house  in  a  street  leading  out  of 
Fleet  Street,  where  he  lectured  at  times.  He  also 
belonged  to  a  private  scientific  body,  the  meetings  of 
which  were  held  at  the  houses  of  the  members. 

DISINFECTION  OF   THE  PENITENTIARY. 

In  1824  a  bad  and  fatal  fever  broke  out  in  the 
Penitentiary  at  Milbank.  Faraday  was  applied  to, 
to  fumigate  that  wretched  establishment.  He  re- 
sorted to  the  use  of  chlorine,  and  the  result  was 
considered  successful. 

FARADAY   AT  THIRY-THREE. 

We  now  come  to  the  autumn  of  1824,  when  Faraday 
had  attained  a  high  scientific  position.  His  life  and 
occupations  were  of  the  most  regular  character.  He 
was  of  a  cheerful  disposition,  and  played  the  fiute  a 
little.  He  reg^ularly  attended  the  Sandemanian 
chapel  on  Sundays  and  Wednesday  evenings.  He 
now  married  a  co-religionist,  Miss  Barnard,  the 
daughter  af  a  silversmith  in  Paternoster  Row,  bring- 
ing his  wife  home  to  the  institution. 

CORRESPONDENCE. 

THE   METROPOLITAN   WATERS   IN   JULY. 

To  the  Editor  <2^Thx  LABOEAToax. 

Sib, — ^The  appearance  of  Dr.  Frankland's  '  Report 

on  the  Waters  supplied  to  the  Metropolis  during  the 

month  of  July,  1867,'*  which  virtually  contradicts 


^*  Sm  Lab^  Ang  10,  p.  34^ 


onr  own  analysis  of  tiiese  waten,*  obliges  hb  to  mals 
a  statement. 

According  to  this  report  the  London  waters  wot 
devoid  of  "organic  nitrogen ;"  or,  adhering  stricUyto 
the  letter  of  the  report,  all  the  London  waters  tite 
on  July  ist  and  July  and  were  so  completely  free 
from  organic  nitrogen  as  not  to  contain  one  ^ui  ef 
it  in  100  million  parts  of  water.  Our  own  examim- 
tions  of  the  miyority  of  these  same  waters,  takea 
later  in  July,  but,  without  doubt,  in  much  the  naic 
state  as  at  the  beginning  of  the  month,  ahowed  fna 
three  to  thirteen  parts  of -organic  nitrogen  in  100 
millions  of  the  difibrent  waters. 

We  have  to  state  that,  notwithstanding  the  aekzicnr- 
ledged  weight  of  the  authority  against  us,  we  main- 
tain the  essential  correctness  of  our  analysis.  Indeed, 
the  proof  which  we  are  prepared  to  offer  is  so  direct 
and  decisive  that  we  should  simply  trifle  with  tfe 
subject  were  we  to  afiect  any  doubt  in  the  matter. 
If  any  one  will  take  the  trouble  to  boil  a  litre  of  a 
London  water  (the  West  Middlesex,  or  other  water 
on  our  list)  with  a  little  carbonate  of  soda  nntil  the 
distillate  from  it  is  free  from  ammonia,  and  then  wiH 
distil  the  residual  water  with  a  little  potash  sod 
permanganate  of  potash,  he  will  obtain  a  distiHate 
containing  a  very  appreciable  quantity  of  ammonia, 
which  may  be  estimated  by  the  Nesaler  test. 

Where  does  this  ammonia  come  from  ?  Not  from 
the  reagents,  for  if  distilled  water  be  substituted  liar 
the  London  water  there  will  be  no  evolution  of  aa- 
monia  on  distillation  with  alkaline  permanganate. 
Not  from  nitrates  nor  nitrites,  for  they  will  not  give 
it  if  put  into  the  distilled  water.  In  short,  there  ii 
no  escape — ^the  ammonia  can  only  arise  from  nitrcK 
genous  organic  matter  in  the  London  water.  Snek 
is  the  evidence  on  which  we  rely  for  proof  that  cer- 
tain waters  contain  nitrogenous  organic  matt^. 

Let  us  now  tu^  to  the  evidence  on  the  other  side 
of  the  question.  It  is  oblique,  and  involves  the  per- 
formance of  chemical  operations  with  a  degree  of 
accuracy  almost  inconceivable.  From  Frankfamd's 
table,  above  referred  to,  we  learn  that  the  nitrogee 
of  the  nitrates  and  nitrites,  together  with  the  nxtrogea 
of  the  ammonia,  was  so  accurately  equal  to  the  Xatil 
nitrogen  in  each^one  of  the  eight  London  waters,  tiiat 
there  could  not  be  one  part  of  organic  nitrogen  ia 
100  million  parts  of  the  water.  In  practice,  mcse 
than  a  litre  of  water  is  seldom  employed.  If  the 
table  be  consulted  it  will  therefore  be  obvious  that,  if 
the  figures  are  trustworthy,  the  determination  of  total 
nitrogen  must  have  been  made  accurately  to  ^  of  a 
cubic  centimetre,  and  also  that  the  nitrogen  of  tiie 
nitrates  and  nitrites  must  have  been  estimated  to  |^  of 
a  milligramme.  In  point  of  fkct,  unless  we  are  pre- 
pared to  admit  accuracy  of  this  very  high  order.  Us 
constantly  recurring  all-but-identity  of  the  two  sets 
of  numbers — sum  of  the  inorganic  nitrogen,  and 
total  nitrogen — ^is  unintolligible.  Snch  a  degree  of 
accuracy  we  believe  to  be  unattainable  in  the  prsseat 
stato  of  the  science. — Yours  very  truly, 

J.  Axpssi)  WAiTxmr. 

LoHdan  Imtitutum.  £•  T.  CHAPlUjr. 


'^iu«f:3,p.3lf^^^<3^- 
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PURE    WATER 


FILTER  FOR  THE  DRAWING  ROOM. 

FILTER  FOR  THE  DINING  ROOM. 

FILTER  FOR  THE  LIBRARY. 

FILTER  FOR  THE  HALL. 

FILTER   FOR   THE    BEDROOM. 

FILTER  FOR  THE  KITCHEN. 


nivrtrated  and  Frieed  Liata  on  apjdioation  to  fhe 
SILICATED  CASBON  FILTER  COMPANY, 

Works — Church  Road,  Battersea,  London,  8.W. 


MAY    <&    BAKER, 

MANTJEACTURINO    CHEMISTS, 

BATTERSEA,   LONDON. 

FSIZE   MEDALS,   LONDON   AND   FABIS. 

MANUFACTUREBS  OP  CHEMICALS  OF  THE  PUREST  QUALITT. 


Acia.AceUe<}l«!id,Salia 
„    Benioie 
«  gallic 

„    Kline 

..   Pyrogallic 
Aiher,  Acetic 
,,      Chloric 
„     Sttlph.  Rect.  750 

''  Methyl 

;        „      Mcth^wMhed 
Ammoniii,  Liquid  -Sto 
Ajitimony,  Oxysnlphuret 
•\  White  (Trisnit.) 


Particular  attention  is  drawn  to  the  following  Preparationfl : 
Cal( 


Binnntii,\ 


Camphor  (Beflned) 

Cheltenham  Salt 
CoUodion 


,Jj9  flnblimate 

ee  of  Apple 
Apricot 
Cherry 
Cognac 
Cnnrants 
Gin 
Grape 
Feaeb 
Pear 


Esience  of  Pineapple 
M         Bipeton  Pippin 
»         Baspberry 
I,         Strawberry 

Hartehom,  Yohtile  &)L 

lime,  Clilorinat.  Sohit. 

Magneaia,  Calcined  Pond. 
„        Carbonate  Pond. 
„         Bicarb.  Solution 

Keronry,  i 


^ith  Chalk 
Oxide,  Bed 

Sabsolphate 


Uereorial  Ointment 

„       PiU 
OUof  iEther 
Potaaainm,  Chranide 
Precipitate,  Bed  ft  White 
Soda,  Chlorinat  Solut 
Spirit.  Ammonia  Aromatie 
„     Nitre  '850 

YermiUon 
Zinc,  AoetatB 

„    Chloride  Solution 

„    Oxide 

„   Snlpbato^Pore 


Carbonate 
Th9  above  and  aU  other  Chewioaii  euppUed  at  the  loweet  current  ratee,  and  of  the  ^reaieti  puriiy. 


MAY  &  BAEEB,  Battersea,  London,  S.W. 


Google 


THE  LABORATORY. 


CVoL  I,  September  7  1867. 


SILICATEB    CABBON    MAIN    SERVICE   FILTER. 


This  Filter  shown  in  section,  consists  of  a  metal  case  in  two  parts,  A  and  B,  fastened  by  nats  and  screws 
I,  I.  The  water  entgrs  b^'  the  pipe  P,  passing  first  through  the  coarser  filtering  medlam  A,  then  through 
the  finer  B,  and  flowing  off  pure  through  the  pipe  C.  The  coarser  impurities  are  thus  arrested  by  A,  and 
do  not  interfere  with  the  action  of  B ;  they  also  accumulate  in  the  cavity  K,  and  may  be  removed  when 
requisite,  by  allowing  the  water  to  pass  into  the  filter  through  M.  This  is  done  in  a  few  seconds  by 
opening  the  tap  M  and  closing  F,  at  the  same  time  shutting  the  exit  pipe  C,  and  unscrewing  the  nut  D. 
The  water  entering  the  upper  cavity  at  £,  will  thus  be  forced  downwards  carrying  off  all  impurities  which 
have  been  arrested  by  the  filtering  medium  A.  These  filters  are  used  by  the  General  Post  Office,  the 
London  Hospital,  the  County  Prison,  Swansea,  and  many  Noblemen's^  Gentlemen's,  and  other  large 
Establishments. 

Prices,  in  Tinned  Copper  Cases,  £6  6s.,  £8  9s.,  £iz  ix#.,  £18  iSs. 


TESTIMONIAL. 

"  General  7o8t  Office,  Medical  Department ;  Ajrd  October,  i86a 
'*Thii  it  to  certify  that,  having  inspected  and  examined  the  filtering  apparatos  erected -by  the  SiUeaUi  Carbon  Filter  Compamy  at  the 
Money  Order  Office,  where  it  snppliei  filtered  water  for  about  1 30  officers,  I  am  perfectly  satisfied  with  its  action.    The  water  is  filtered 
with  considerable  rapidity,  at  the  same  time  that  this  is  efficiently  done.    I  recommend  this  system  to  Government  and  other  large 
offices,  in  preference  to  any  other  with  which  I  am  acquainted. — ^Waller  Lkwis,  M.D.,  Medical  Officer  G.P.O/' 


Ufect  of  the  SILICATED   CAEBON  PILTEE  upon  Thames  Water  obtained  near 

JBattersea  Bridge  at  Sigh  Water* 

Filtered. 


Unfiltered. 
Total  solid  contents  of  an  Imperial  Gallon      likp. 
Hardness,  as  determined  by  Clarke's  Test       9  deg. 


6  (feg. 


Unfiltered.  Filtered. 
Earth;r  Carbonates  deposited  by  boiling  i  GaUon  ii'   gr.     None. 
Organic  matter  contamed  in  an  Imperial  GaUom    3*8  gr.     0IS  gr. 


The  Unfiltered  Water  was  of  a  ^enish-yellow  colour,  and  during  evaporation  (^ve  out  a  most  offensive  odour,  the  residue  bang  % 
dark  brown  mass  of  organic  and  sahne  impurities.  When  passed  once  through  a  Stlicated  Carbon  filter  it  became  perfectly  ooloarni» 
sweet,  and  drinkable.  Dnrins  evaporation  not  the  slightest  odour  was  perceptible,  and  the  residue  was  quite  white,  and  om^sted  « 
little  more  than  chlorids-of  sodium  (common  salt). 


niustrated  and  Priced  Lists  of  all  classes  of  Filters  on  application  to  the 
SILICATED     CABBON     FILTEB     COMPAN^ 
'  WOEKS,  vOHUECH  EOAD,  BATTEESEA,  LONDON,  S.W. 
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PATENT  PLUMBAGO  CRUCIBLE  COMPANY, 

SOLE  MANUFACTURERS  UNDER  MORGAN'S  PATENT, 

BATTEBSEA    WORKS,    LONDON,    S.W, 

TTiese  Onwibles  (Morgan's  Patent)  were  the  only  onee  to  which  Prize  Meddle  were  awarded 

ii^  London,  i86a;  DMin,  1865;  New  Zealand,  1865;  and  Oporto,  1865. 

They  have  been  in  use  for  many  yean  in  the  English,  Colonial,  French,  and  other  Foreign  Mints;  the  English,  French,  and  other 
Arsenals;  and  have  been  adopted  by  most  of  the  Urge  Engineers,  Founders,  and  Befiners  at  Home  and  Abroad. 

The  capabUiHes  which  have  now  for  more  than  twelve  yeare  dieOngniehed  theee  Oruetblee  are  (he  following : 
Their  quality  is  uniform.  Tliey  withstand  the  greatest  heat  without  danger.  Their  average  durability  for  Gold,  Silver,  Ccpfer 
and  other  ordinary  metals  is  forty  to  fifty  imurinfTi,  in  some  cases  reaching  one  hundr^.  They  never  crack,  and  heat  more  rapidly 
than  anj  other  kind.  One  annealing  only  is  roouired.  Change  of  temperature  has  no  effect.  They  can  when  hot  from  the  ftirnace  be 
dipped  m  cold  water  with  safetr.  liie  saving  or  labour  and  metal  is  voy  great  In  Steel  Melting  the  saving  of  Fuel  has  been  demon- 
strated to  amount  to  a  ton  ana  a  half  to  every  Ton  of  Steel  fused.  For  Sine  they  last  longer  than  iron  pots,  and  save  the  great  loss 
which  arises  from  mixture  with  iron.  Those  for  Malleable  Cast  Iron  show  an  average  wording  of  seven  days,  doing  each  day  nearly 
double  the  work  of  any  otJier  Crucible. 

As  these  Crucibles  last  much  longer  than  any  others,  it  foUows  that  the  saving  of  metal  must  be  great,  because  to  each  worn 
Crucible  a  quantity  of  metal  adheres.  In  fact,  comparing  these  with  other  Crucibles,  the  saving  qf  mttMtaiiAfu9l  alone  is  more  than 
equivalent  to  their  cost. 


No.    I  per  doz.  £0 


THE    PATEHT    PLUMBAGO    CBUCIBLES. 

Each  Number  contains  i  Kilogramme,  or  %^  Pounds,  3d.  per  Number,  or 


I 


o  It 

0  18 
>    4 

1  10 
I  16 


No.  16 perdos.  £180 


18  . 

so  . 
»5  . 
30  . 
3J  . 

40  . 
50  . 


each 


1  14 

%l 

o  10 

o  \% 


Vi: 


No.  60 each  £0  15 

o  17 

M  ■        O 

90 >        * 

100 „  I    5 

100 ,  1  10 

}0o „  1  15 

400 ,  50 


COYBB.  STIBBBB.  BTAVD. 

Putcnt  Plumbago  Muffles  td,  per  Number. 

Covers id. 

„  Stands id.         „ 

„  Stirrers  lU.  per  Doten. 

Crucibles  made  to  any  shape  and  size  to  order. 


Some  unprincipled  Manufac- 
turers having  made  such  close 
imitations  of  our  Trade  Mark 
as  cannot  fail  to  deceive  the 
Public,  we  have  deemed  it 
advisable  to  alter  our  Mark  as 
here  shown.     It  will  be  ob- 


5BATTERSEAg 

\fc?5.        WORKS  JP^/ 

^.  LONDON, 


^%M# 


served  that  the  alteration  con- 
sists in  the  omission  of  the 
words— "Dep6t8  at  Pabis 
AND  RoTTEBDAM,"  and  the 
ADDITION  of  the  words  — 
"MORGAN'S  PATENT." 


In  all  future  orders,  please  specify  **  MORGAN'S  PATENT,"  and  address  to    ^ 
BATTEBSEA   WOBES,   LONDON,    S.W.  8^^ 
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THE 


PATENT     PLUMBAGO     CRUCIBLE     COMPANY 

(Sole  Makuiactubebb  undbe  MOBGAN'a  PATENT) 

W9r$  awarded  the  only  MedaU  gieenfor  Crucihlee^London,  1863;  JhihUn^  1865;  New  Zealamd,  1865; 

Oporto,  1865. 


SOLE  MANUFACTURERS  OP  THE  PATENT  PLUMBAGO  MELTING  POTS. 

MANUFACTURERS    AND     IMPORTERS     OF    ALL    DESCRIPTIONS    OF    MELTING    POTS 

CRUCIBLES,  AND  OTHER  FIRE-STANDING  GOODS. 

BATTERSEA    WORKS,    LONDON,    S.W. 

POETABLE  FURNACES 


(boubd  viih  noH.) 


MELTIHO   FUBNA0E8. 

MUFFLE 

FURNACES. 

MUFFLES. 

Dim.  inBide. 

Height  ontside. 

Price. 

Diam.  inBide. 

Height  outside 

(not  including 

Stand). 

Price. 

Length.      Breadth.      Height 
(Outside  meaBurement,) 

Price 

No.  1...    6iin. 

17  in 

.  lot. 

No.  1  ...    9I  in.    .. 

..i    I9lin 

.  358. 

^\  in.  .. 

....  3lin **">•  .. 

...  la.  od. 

» ...    7J  „ 

ao,  «     

.  *5B. 

* ...  10    „     .. 

...    ao    „      

.  40a. 

si-:: 

....  4    u    3    n    .. 

...  la.  ji 

3...    8    » 

"»«     

.  35i. 

3  ...  lot  „     .. 

...    ai    „     

.  45i. 

....  4    >*    3    .«    •• 

...  ia.6d. 

4...    9i» 

45    »     

508. 

4...  II    „     .. 

...    M;  , 

.  558. 

9    ••   •• 

....  5    ft    3    »    .. 

...  ia.9d. 

5  ...  II    « 

«9,  n     

.  608. 

l;;:Jxi;:  :: 

...    *4r  „     

.  6^ 

ioi;; ;; 

....  5*  >.    3    n    .. 

...  3«^od. 

6...  13    „ 

33*  M     

.  8ofl. 

...    x6    „     

.  80s. 

....  5*  ».    3*  »    .. 

....  31-6 

Maffles,  Boasting  Dishes,  Scorifiers,  Annealing  Crucibles,  Clay  Retorts,  and  all  other  requisites  for  Assaja 
EnameUers,  Manivfactnring  Dentists, etc.;  London  Clay  Crucibles,  Skittle  Pots,  Hessian  Crucibles;  Loam,  et 
for  Refiners,  etc.     Complete  Price  lAsts  forwarded  on  ctppUcation  to  the 

PATENT    PLUMBAGO    CJiUCIBLE    COMPANY, 

BATTERSEA   WOBKS,    LONDON,    S.T 

Printed  by  Jambs  Etah  AoLAan,  of  ix|.  Bartholomew  Close.  London,  £.C.,  and  Published  for  the  Praprieton  by  Javks  Tan 
^^ Cannon  Street,  London,  E.C.  Agents:  Edinhugh,  Maclachlah  fc  SnwAiT;  Dablin,  Fakvxh  fc  Co.;  New  Teck 
Mslbourae,  Baxllibu  Bbos. 
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ORIGINAL  COMMUNICATIONS. 

MR.   BARFF   ON   OPAQUE   SILICIOUS   COATINGS. 

On  some  Atmlications  of  Solvhle  Silicates,  By 
F.  S.Bakpf,  ma,  CCantab.J,F,a8,  Fart 
m.  Opaque  BUicioiLS  GoaHngs  applicable  to 
Stone  Preservation  and  for  the  Prevention 
of  Damp  in  Walls. 

Before  a  Parliamentary  Oominittee,  held 
Bome  five  or  six  years  ago,  to  inquire  into  the 
canses  of  decay  in  the  stone  of  the  Houses 
of  Parliament,  and  into  ezistine  methods 
for  stone-preservation,  I  eave  evidence  on  a 
process  which  involved  the  use  of  a  soluble 
silicate  with  an  insoluble  reagent.  An  objection 
brought  against  it  was  that  the  substance 
formed,  bemg  opaque,  would  cover  up  and  hide 
the  surface  of  the  stone,  and  that,  bemg  super- 
ficial and  not  penetrating  at  all,  it  would  be 
liable  to  be  chipped  or  rubbed  off,  and  so  parts 
would  be  exposed  to  the  weather,  even  if  it 
answered,  where  it  remained  perfect.  The 
alteration  of  the  appearance  of  the  building- 
material,  if  it  be  a  ^ood  one,  is  to  a  certam 
extent  a  valid  objection  to  the  employment  of 
any  indurating  process,  although  Sir  G.  Barry 
did  not  object  to  a  rather  unsightly  one  being 
used  on  the  Speaker's  Court.  It  is,  however, 
surely  better  to  have,  if  only  in  parts,  a  coating 
applied  which  will  arrest'  decay — if  not  alto- 
getiier,  at  least  for  a  considerable  time — ^than 
to  allow  it  to  proceed  unchecked ;  and  there  are 
instances  in  which  an  opaque  coating  can 
be  used  for  stone  preservation,  and  if  care- 
fully applied,  with  but  little  injury  to  the 
effect  of  the  building.  The  transparent  pro- 
cess has  been  alrea^  described  in  the  third 
article  on  soluble  silicates. 

I  now  purpose  to  explain  the  opaque  method, 
and  what  I  conceive  to  be  its  useful  and  suc- 
cessful applications.  When  stone  is  much 
decayed,  as  has  been  already  shown,  the  silicate 
of  alumina  and  potash  alone  does  not  prevent 
further  decay  for  any  length  of  time;  but  if 
the  disintegrated  portion  of  the  stone  be  care- 
fully removed,  and  the  opaque  coating  be 
applied  to  those  parts,  the  absorption  of  damp 
will  be  prevented  and  the  surface  will  be  pro- 
tected u*om  the  action  of  other  destructive 
influences.  The  sound  stone  in  the  same 
building  can  be  treated  with  siHcate  of  alumina 
and  potashj  and  so  the  whole  can  be  indurated. 
It  may  be  here  objected  that  two  different 
effects  will  be  produced  in  the  appearance  of 
the  stone,  but  this  objection  is  oj  no  m^ans 
insuperable;  colour  can  be  used  with  the  solid 
substance  employed,  so  that  it  can  be  made  to 
correspond  very  nearly  with  the  other  parts; 


and  as  in  old  stone  buildings  a  variety  of  tints 
are  observable,  and  where  decay  has  taken 
place  to  any  extent  considerable  irregularity 
of  surface  also,  the  effects  produced  by  the 
different  protecting  materials  will  not  be 
noticed,  for  the  object  in  indurating  an  old 
building  is  not  to  make  it  look  new,  but  rather 
leaving  it  as  it  is,  to  protect  it  from  further 
destruction.  The  process  which  I  explained 
to  the  committee  consists  in  using  sihcate  of 
potash  with  some  such  substance  as  carbonate 
of  lead  or  zinc.  The  latter  carbonate  is  pre- 
ferable, as  it  does  not  form  a  black  sulphide,  and 
therefore  retains  its  colour.  When  a  soluble  sili- 
cate is  mixed  with  white  lead,  the  mixture  sets 
very  hard  in  a  few  minutes ;  the  action  is  similar 
to  that  of  plaster-of-paris  mixed  with  water, 
though  it  is  more  energetic.  A  chemical  union 
takes  place,  the  greater  part  of  the  potash 
remainmg  combined  if  the  silicate  be  nearly 
neutral.  I  shall  have  occasion  again  to  refer 
to  this  combination  in  employing  other  useful 
a.pplications  of  soluble  silicates.  As  a  coating 
for  walls,  very  considerable  difficult  attends 
its  use.  White  lead  cannot  be  mixed  with  the 
silicate,  from  the  rapidity  with  which  it  becomes 
solid ;  and  although  I  have  tried  many  methods 
to  retard  this  action,  I  have  not  succeeded. 
The  same  difficulty  occurs  when  zinc  carbonate 
is  used,  though  not  to  the  same  extent.  When, 
therefore,  it  is  thought  necessary  to  employ  the 
zinc  salt  as  a  coating,  it  must  he  applied  as  in 
the  way  recommended  in  silidous  painting — 
that  is,  it  must  be  laid  on  with  water,  and 
when  dry  be  wetted  with  silicate  syringed  on, 
as  in  stereochromic  painting.  But  a  far  more 
easy  and  in  most  cases,  though  not  in  all, 
better  way  is  to  moisten  the  decayed  stone, 
after  cleaning  off  all  decayed  matter,  with 
dilute  silicate  of  alumina  and  potash,  and  then 
to  apply  carbonate  of  lime,  mixed  with  the 
same  material,  with  an  ordinary  painting 
brush,  stippling  it,  so  as  to  give  it  the  appear- 
ance of  tlie  granulated  sunace  of  the  stone; 
when  dry,  it  will  adhere  sufficiently  to  allow  of 
other  washes  of  silicate  of  alumina  and  potash 
being  brushed  on. 

But  hjf  far  the  most  useful  and  important 
application  of  opaque  silicious  coatings  is  for 
the  exclusion  of  damp,  and  here  I  have  found 
them  in  all  cases  successful  where  the  ground 
has  been  such  that  adhesion  between  it  and  the 
coating  could  take  place.  Two  methods  equally 
good  have  been  tried  with  perfect  success,  on  a 
b,rge  scale,  in  most  exposed  situations,  and 
under  unfavourable  circumstances.  The  pre- 
sence of  damp  in  walls  arises  from  three 
causes — either  from  the  porous  condition  of 
the  materials  of  which  they  are  built  allowing 
the  penetration  of  damp  from  without;  from 
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tbe  existence  of  salts  in  the  mortar,  bricks,  or 
stone,  which  absorb  and  give  out  moisture 
according  to  the  changes  of  the  weather ;  or 
from  damp  foundations.  The  first  only  can  be 
remedied  Dy  the  application  of  external  coat- 
ings, the  second  by  battening  the  walls,  and 
the  last  by  removing  the  adjacent  earth  from 
the  foundations. 

Patented  and  secret  processes  depending  on 
the  use  of  soluble  silicates  have  been,  and  still 
are,  advertised,  which  profess  to  cure  damp 
walls,  from  whatever  cause  the  damp  may  arise. 
I  have  found  sHicious  coatings  only  useful  for 
keeping  wet  from  entering  from  without ;  and 
it  does  not  seem  possible  dv  such  processes  to 
arrest  it  if  it  arises  from  other  causes. 

My  first  process,  which  consists  in  the  use 
of  silicate  oi  alumina  and  potash  with  carbonate 
of  lime,  was  some  years  Ago  applied  to  two  large 
houses  situated  on  the  shores  of  Dublin  Bay, 
within  a  hundred  yards  of  high-water  mark. 
These  houses  are  exposed  to  the  east  and  norths 
east  winds,  which  prevail  on  the  east  coast  of 
Ireland  during  the  early  part  of  the  year, 
causing  the  ram  and  sea-spray  to  beat  violently 
against  them.  In  addition  to  this,  the  climate 
is  much  more  humid  than  our  own.  Under 
these  influences  the  walls,  which  were  built  of 
rubble- work  covered  with  coarse  stucco,  let  in 
the  water  soon  after  their  completion,  and  it 
was  found  impossible  to  retain  the  paper  on 
the  walls  of  those  rooms  which  fronted  towards 
the  sea.  The  question  was  what  could  be  done 
to  remedy  this  annoyance  and  render  the  walls 
proof  against  damp.  The  gentleman  who  built 
the  houses,  having  had  practical  experience  in 
building,  dreaded  the  use  of  oil-paint,  as  being 
an  expensive  and  temporary  remedy.  He  at 
last  decided  to  try  the  solid  sUicious  paint,  and 
its  effect  has  been  to  keep  out  the  damp  en- 
tirely, so  that  the  paper  remains  on  the  walls, 
and  no  change  whatever  has  taken  place  in  the 
external  appearance  of  the  houses,  although 
they  have  been  coated  for  nearly  six  years. 

The  second  process  which  I  shall  describe 
was  used  on  a  house  at  Olaydon,  in  Bucking- 
hamshire. This  house  was  built  of  porous  red 
brick,  through  which  the  water  penetrated  so 
freely  that  it  often  ran  down  the  angles  of  the 
rooms.  Since  the  application  of  the  silicate, 
about  five  years  ago,  it  has  been  entirely  free 
from  damp. 

I  mention  these  two  instances  as  I  know  how 
incredulous  persons  are  when  they  hear  of  any 
new  invention,  especially  if  they  think  that  its 
advocate  has  an  interest  in  its  success,  which 
is  not  so  in  the  present  case,  my  object  being 
simply  to  make  public  what  will,  I  believe,  be 
of  use  to  those  who  are  suffering  from  the 
annoyance    of   damp    water,    and  who  have 


doubtless  tried  many  expedients  and  spent 
much  money  in  vain  attempts  to  remedy  an  eril 
which  so  often  occurs  in  these  days  of  cheap 
and  bad  building.  I  have  also  written  these 
articles,  as  I  have  before  stated,  in  the  hope 
that  they  may  induce  chemists  to  give  more 
attention  to  the  applications  of  soluble  siHcatea, 
which  appear  to  be  very  extensive,  and  that 
they  may  Dring  to  bear  on  the  subject  a  far 
greater  amount  of  scientific  knowledge  than  I 
have  been  able  to  do. 

Silicate  of  alumina  and  potash,  when  mixed 
with  carbonate  of  lime,  does  not  set  rapidly, 
but  gives  ample  time  for  working  with  xt;  in 
this  respect  it  is  much  more  manageable  than 
silicate  of  potash  and  carbonate  of  lead.  The 
two  substances  may  be  mixed  for  a  whole  day 
without  solidification  taking  place ;  bat  when 
they  are  applied  to  a  wall,  they  soon  dry  and  ex- 
hibit considerable  hardness ;  but  inasmuch  as 
a  portion  of  the  liquid  passes  into  the  walls  of 
the  buildinff,  after-coats  must  be  put  on  to 
supply  its  place.  In  most  cases  two  are  suffi- 
cient, but  where  the  walls  are  very  absorbent 
and  the  surface  rough  a  third  coat  is  often 
necessary.  The  point  which  requires  particular 
attention  is,  that  the  wall  surface  should  be 
completely  covered  with  the  solid  coat,  and  to 
effect  this  on  rough  stucco  surfaces  two  coats 
of  the  solid  paint  are  sometimes  requisite  over 
the  whole  wall,  but  often  only  over  parts  of  it 
It  is  found  best  to  use  the  second  coat  thinner 
than  the  first,  and  to  stipple  it  so  as  to  force 
it  into  any  ci-acks  which  may  have  been  left  by 
the  drying  and  contraction  of  the  first.  When 
these  solid  coats  are  perfectly  diy,  dilute 
washes  of  the  sUicate  of  alumina  and  potash 
may  then  be  applied  with  a  brush,  and  they 
should  be  repeated  till,  on  drying,  ihej  leave  a 
slightly  glossy  suiHGEuse,  which  gloss  in  a  very 
short  time  ^ml  entirely  disappear,  and  the 
whole,  if  properly  tinted,  will  have  an  appear- 
ance very  similar  to  natural  stone.  It  has  often 
been  asserted  that  stone  or  cement  can  be 
rendered  absolutely  impervious  to  wet  bj  the 
application  of  silicious  coatings ;  this,  as  fiur  as  I 
know,  is  not  coiTect ;  it  is  one  of  those  sweeping 
assertions  which,  having  been  proved  untrue, 
have  rendered  persons  altogether  suspicious 
concerning  the  efficacy  of  silicates  for  such 
purposes.  A  series  of  experiments  was  made 
to  try,  as  far  as  possible,  to  render  a  porous 
stone  proof  against  the  passage  of  water 
through  its  substance.  Pieces  of  Caen  stcme, 
about  six  inches  square  and  three  inches  thick, 
were  hollowed  out  in  the  form  of  bowk,  the 
thickness  of  stone  left  being  about  ihtee 
quarters  of  an  inch  at  the  bottom  of  the  bowl; 
one  of  these  was  carefully  saturated  with 
silicate  of  alumina  and  potash,  and  the  inside 
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of  the  bowl  was  also  protected  by  tbe  solid 
coating.  The  bowl  was  filled  with  water,  and 
after  a  time  it  slowly  filtered  through  and  the 
stone  became  moist  at  the  bottom.  Similar 
trials  we  made  with  other  compounds,  and  it 
was  interesting  to  notice  the  different  results 
■when  a  bowl  was  treated  with  only  silicate  of 
potash ;  after  sufficient  time  had  been  allowed 
for  it  to  dry,  it  was  filled  with  water,  which  soon 
began  to  percolate  through  it ;  the  water,  when 
examined,  was  found  to  be  strongly  impreg- 
nated with  siUcate  of  potash,  and  after  a  time 
nearly  the  whole  was  washed  out  of  the  stone. 
Another,  treated  with  silicate  of  potash 
and  chloride  of  calcium,  gaye  better  results, 
although  it  did  not  offer  nearly  so  much  resis- 
tance to  the  passage  of  the  water  as  did  that 
which  was  saturate  with  silicate,  of  alumina 
and  potash.  Moreoyer,  a  large  quantity  of 
chloride  of  potassium  was  found  in  the  water 
which  mssed  through  it,  as  well  as  some 
silica.  JBut  in  the  experiment  where  silicate  of 
alumina  and  potash  were  used,  although  water 
did  pass  through  after  a  Ions  time,  but  little 
potash  was  found  in  it,  thereby  preying  that 
nearly  the  whole  had  entered  into  insoluble 
combination  with  the  silica  and  alumina. 

The  fact  that  it  is  not  possible  at  present  to 
render  stone  or  other  similar  substances  per- 
fectly water-proof  by  any  of  the  processes 
described  may  seem  to  militate  against  their 
success  as  preyentiyes  to  the  penetration  of 
damp  in  wcdls.  It  must,  howeyer,  be  remem- 
bered that  the  conditions  are  so  yery  different. 
The*  bowls  were  exposed  to  the  continued  action 
of  the  water  for  a  lon^  time,  and  subject  to  its 
vertical  pressure;  whereas  the  rain,  howeyer 
heavy,  which  falls  on  a  house,  strikes  it  in  a 
slanting  direction,  and  runs  off  altogether  if  the 
surface  of  its  walls  is  sufficiently  impervious  to 
throw  off  that  which  first  falls  on  it.  I  have 
noticed  this  fact  and  mentioned  these  experi- 
ments because  it  is  natural  to  persons  desirous 
of  trying  any  process  suggested  to  tiiem  to 
put  it  to  the  most  extreme  tests,  and  to  discard 
it  at  once  as  worthless  if  it  does  not  answer  to 
them. 

There  is  no  necessity  whatever  to  make  a 
wall  absolutely  waterproof  in  order  to  enable 
it  to  throw  off  the  largest  ouantities  of  rain 
which  can  ever  fall  upon  it.  That  the  method 
which  I  have  just  described  is  perfectly  effectual 
for  the  exclusion  of  very  large  quantities  of 
rain  and  sea- spray  drifted  by  strong  winds  is 
proved  by  the  met  that  the  houses  which  were 
coated  with  it  on  the  shores  of  Dublin  Bay 
have  for  nearly  six  years  stood  the  severest  test 
to  which  it  could  be  well  put,  and  that  without 
^y  injury  whatever  to  its  durability. 

The  Qth^r  process  to  which  I  have  aUi^ded,  ^ 


having  effected  the  same  object  in  a  house  at 
Claydon,  in  Buckinghamshire,  consists  in  the 
employment  of  sulphate  of  baryta  and  carbonate 
of  lime  mixed  with  silicate  of  potash.  Of  the 
two  this  is  the  less  expensive  process,  and  is 
perhaps  more  easy  of  application ;  but  I  have 
greater  faith  in  the  durability  of  the  other, 
although,  up  to  the  present  time,  both  seem  to 
have  answered  equally  well.  The  reason,  in 
my  opinion,  is  that  less  potash  is  left  free  in 
the  former  case,  and  the  compound  formed  has 
resisted  more  severe  laboratory  tests  than  the 
latter.  Sulphate  of  baryta  and  carbonate  of 
lime  should  be  mixed  with  water  in  equal  parts 
and  allowed  to  settle;  the  water  eJiould  be 
poured  off,  and  the  solid  residue  mixed  with 
silicate  of  potash ;  the  mixture  should  be  well 
stirred,  otherwise  the  heavy  sulphate  of  baryta 
will  sink  to  the  bottom.  Colouring  matter, 
formed  of  colours  recommended  for  silicious 
painting,  can  be  used  to  bring  thepaint  to  the 
required  tint.  In  no  case  must  Venetian  red 
be  employed.  The  method  of  application  is 
just  the  same  as  with  the  silicate  of  alumina 
and  potash  and  lime.  The  wall  must  be  per- 
fectly covered,  and  when  dry  other  washes  o£ 
dilute  silicate  of  potash  must  be  put  on  till  the 
surface  dries  with  an  egg-shell  gloss. 

Some  trials  have  been  made  with  the  bairta 
compound,  which  have  not  answered  well,  but 
this  has  been  owiug  to  the  bad  state  of  the 
ground.  The  conditions  necessary  for  success 
are,  first,  that  the  waU  should  be  coated  with  a 
porous  material,  such  as  lime  or  Fortland 
cement ;  and,  secondly,  that  the  coating  should 
be  sound.  A  wall  wluch  has  been  once  painted 
is  altogether  unfit  for  any  application  of  sili- 
cious washes,  for  the  reason  that  it  is  not 
absorbent,  and  this  is  the  case  with  sur^ices 
which  have  been  painted  for  many  years,  even 
after  all  appearance  of  paint  has  gone;  the 
oil  which  has  penetrated  below  the  surface  will 
prevent  suction ;  i^  therefore,  in  such  a  case,  it 
IS  wished  to  use  either  of  my  processes,  the 
whole  cement  or  stucco  must  be  removed  and  a 
fresh  coating  be  put  on.  The  best  ground  for 
any  silicious  worJc  is  Hme  and  sand.  It  has 
also  other  advantages — it  is  cheaper  than 
cement,  it  admits  01  a  different  finish,  and  is 
considered  by  authorities  in  such  matters  to  be 
a  more  legitimate  material.  In  new  buildings 
it  would  be  better  to  use  lime  and  sand  at  once, 
and  then  to  cover  it  with  lime  and  silicate  of 
alumina  and  potash ;  the  expense  of  the  whole 
would  not  be  greater  than  that  of  Fortland 
cement,  and  the  advantages  gained  would  be 
dry  walls,  a  stonelike  simace,  to  which  dust 
would  not  adhere,  which  mi^ht  be  washed  with 
ease,  and  which  would  not  involve  a  triennial 
expenditure  in  oil  paint.    Although  I  reooni- 
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xaend  lime  stacco  for  new  bnildings,  I  do  not 
wish  to  izKiplr  that  Portland  cement  snrfaceB 
cannot  be  ef^ctnally  treated.  I  have  seen  the 
baryta  process  applied  to  them  with  perfect 
Buccess.  It  seems  strange  that  year  after  year 
persons  should  go  on  pamting  tneir  residences 
with  a  material  like  white  lead,  which  every 
one  knows  chan^  colour  fix>m  the  action  of 
sulphuretted  hydrogen,  and  that  those  who 
manifest  refined  taste  in  the  interior  arrange- 
ments and  decorations  of  their  houses  should 
be  content  to  have  the  exterior  covered  with 
shining  paint,  a  material  the  very  perishable 
nature  of  which  marks  it  as  unfit  for  such 
applications.  If  the  cement-fronted  buildings 
in  our  squares  and  streets  were  coated  with 
silicious  paint,  they  would,  at  least,  look  some- 
what like  stone,  which  they  are  intended  to 
represent,  and  it  would   render  more   com- 

Slete  the  illusion  which  oil  paint  altogether 
estroys. 

PROF.  WANKLYN    ON    WATER   ANALYSIS. 

JttfpZy  to  Mr.  Duffold  CampbelVa  Note  on  Wankltfn, 
Chapman,  and  Smith**  Method  of  Determining 
Nitrogenous  Matters  in  Water.    Bif  J.  Alfbed 

WAITKLTir. 

AcoosDiNQ  to  Mr.  Campbell,  weak  aqaeooB  solu- 
tions of  white  of  egg  are  senBibly  decomposed  when 
they  are  boiled  with  carbonate  of  soda,  in  the  manner 
employed  by  my  colleagues  and  myself  in  our  process 
of  water  analysis. 

Mr.  Campbell's  experiment  was  made  upon  a  litre 
of  water,  into  which  he  had  put  white  of  egg  con- 
taining nitrogen  equivalent  to  o'li  milligrm.*  of 
ammonia.  He  added  3  grm.  of  carbonate  of  soda, 
and  distilled  rapidly,  and  obtuned  0*04  milligrm.  of 
ammonia  in  the  first  200  c.  c.  of  distillate. 

Mr.  Campbell  repeated  this  experiment  and  arrived 
at  a  similar  result.  He  then  took  still  more  dilute 
solutions  of  albumen,  and  ultimately  got  the  whole 
of  the  nitrogen  of  the  albumen  in  the  state  of 
ammonia  in  the  first  300  c.  c.  of  distillate.  So  much 
for  Mr.  Campbell's  result  \vith  white  of  egg. 

The  following  experiments  have  been  made  by  me 
since  the  close  of  the  meeting  of  the  British  Associa- 
tion with  the  object  of  testing  the  correctness  of  Mr. 
Campbell's  statement. 

I.  One  and  a  half  litres  of  spring  water  were  dis- 
tilled from  a  little  alkaline  permanganate,  and  the 
resulting  1300  c.  c.  of  distillate  placed  in  a  retort  and 
boiled  until  300  c.  c.  had  come  off,  thus  leaving  1000 
c.  c.  of  ammonia-free  water.  Next,  3-3  grm.  of  anhy- 
drous carbonate  of  soda  and  0*3456  g^rm.  of  fresh 
white  of  egg  were  dissolved  in  100  c.  c.  of  distilled 
water  (containing  o-oi  milligrm.  of  ammonia).  This 
100  c.  c.  of  solution  was  then  put  into  the  retort  to 
the  1000  c.  c.  of  ammonia-free  water.    On  distilling. 


*  I  translate  Mr.  Csmpbell'i  grains  into  gnnunes  and  milli- 
grammes. 


the  contents  of  the  retort  frothed  very  unpleawnfly. 

The  (fistillate  was  as  follows  : 

ist.  100  c.  c.  =  0*03  milligrm.  of  N!^. 
3nd.  100  c.  c.  =  0*03  „  „ 

3rd.  100  c.  c.  5=  o'oa  „  „ 

o'oS 

From  this  I  deduct  coi,  equal  to  the  ammonia  ie 
the  100  c.  c.  of  water,  in  which  I  had  diatolved  the 
carbonate  of  soda  and  albumen,  and  get  0*07  miUignL 
as  the  amount  of  NH3  yielded  by  the  0*2456  grm.  id 
wbite  of  egf;.  The  total  nitrogen  in  the  0*2456  gm. 
of  white  of  e^f^  corresponds  to  about  5*0  milligrm. 
of  NH].  Therefore  100  parts  of  a2&«mt«oul  ammonia 
have  lost  about  1*4  in  the  treatment  with  carbonate 
of  soda. 

On  subsequently  adding  alkaline  permanganate  to 
the  residue  in  the  retort  and  distilling,  abundanee  of 
ammonia  was  evolved. 

II.  A  litre  of  spring  water  was  put  into  a  retort 
and  distilled  until  a  little  more  than  100  c  c  had 
come  over.  Next,  3  grm.  of  carbonate  of  soda  and 
30  milligrm.  of  fresh  white  of  egg  were  dissolved  ia 
100  c.  c.  of  distilled  water  (containing  0*01  miliignL 
of  NH3),  and  the  solution  added  to  the  water  In  tht 
retort  and  the  whole  distilled. 

I  st  distillate,  1 00  c.  c.  s=s  0*015  milligrm*  NHj. 
3nd      „        100  c.  c.  s  0-005        „  „ 

3rd       „         100  c.  c  =s  O'OOO         „  „ 


From  this  I  deduct  o'oi,  equal  to  the  NH]  in  the 
100  c.  c  of  distilled  water,  used  to  dissolve  the  eax^ 
bonate  of  soda  and  albunjen.  Therefore,  0*01  miUignL 
is  the  amount  of  ammonia  evolved  by  the  aetaan  of 
the  carbonate  of  soda. 

Potash  and  permanganate  of  potash  were  tbea 
added  to  the  residue  in  the  retort,  and  the  distiUatioa 
continued;  0*46  milligrm.  of  NH3  were  obtained. 

The  result  of  this  experiment  is,  therefore,  that 
100  parts  of  albuminoid  ammonia  lost  about  a  parts 
on  being  treated  with  carbonate  of  soda. 

III.  A  litre  of  spring  water,  i  -864  grm.  of  carbonate 
of  soda,  and  3*5  mmigrm.  of  firash  white  of  egg 
(weighed  on  a  bit  of  platinum  foil)  were  introdnoed 
into  a  retort  and  distilled : 

ist  distillate,  100  0.  c  ^  o-ooo  milligrm.  KH3. 
3nd       M        100  c.  c  =  0*000         „  ,, 


3rd 


100  C  C  =5  O'OOO 


On  subsequeiit  distillation  with  permanganate^  0*105 
milligrm.  of  NH3  were  obtained.  The  water  used  in 
this  and  the  second  experiment  was  examined  re- 
peatedly: results,  one  litre  contains  0*00  milligrm. 
free  ammonia,  and  from  0*075  milligrm.  to  0*063 
albuminoid  ammonia.  It  will  be  observed  that  ia 
experiment  III,  the  full  amount  of  ammonia  was  not 
obtained,  0*14  milligrm.  is  calculated,  and  0*105  *** 
obtained.  Probably  the  treatment  with  permanga- 
nate was  incomplete,  for  no  precautions  were  tafea 
to  insure  complete  action.    Moreover,  to  w^gh  out 
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3*5  milligrm.  of  liquid  white  of  egg  on  a  bit  of  plati- 
nam  foil  is  not  an  operation  having  any  daimg  to 
precision.  All  that  was  aimed  at  in  the  permanganate 
treatment  in  experiment  III  was  to  show,  nnequivo^ 
cally,  that  there  had  been  an  appreciable  addition  of 
albuminoid  matter  to  the  water. 

I  have  thus  taken  5*00,  0*40,  and  about  0*04 
milligrm.  of  eUbuminoid  ammonia  in  the  shape  of 
white  of  egg,  and  in  no  case  got  over  2^  per  cent,  of 
the  albuminoid  ammonia  evolved  by  carbonate  of 
soda. 

The  many  instances  in  which  my  colleagues,  Chap- 
man and  Smith,  and  I  have  got  almost  a  zero  for  free 
ammonia,  and  a  considerable  number  for  albuminoid 
ammonia  in  a  natural  water,  exemplify  the  stability 
of  albumen  in  presence  of  a  boiling  solution  of  car- 
'bonate  of  soda  of  the  strength  used  by  us  to  drive  off 
free  ammonia  and  break  up  traces  of  urea.  I  have 
no  hesitation  in  pronouncing  the  result  arrived  at  by 
Mr.  Campbell  to  be  an  error,  and  in  saying  that  Mr. 
Campbell's  ammonia  did  not  arise  irom  the  action  of 
the  carbonate  of  soda  on  tha  white  of  egg.  Perhaps 
it  was  in  his  distilled  water ;  perhaps  his  distilled 
water  contained  something  capable  of  acting  on 
minute  quantities  of  albumen — but  however  this 
may  be,  I  deny  his  conclusion  in  the  most  absolute 
manner. 

With  regard  to  the  determination  of  urea  by  our 
method,  Mr.  Campbell  admits  that  the  first  300  c.c. 
of  distillate  will  contain  all  the  ammonia  from  the 
nrea  when  it  does  not  yield  more  than  o'lo  milli- 
gramme per  litre-  As  Mr.  Campbell  will  see,  on 
consultiug  our  paper  in  the  September  number  of  the 
*  Chem.  Soc.  Journal,'  we  maintain  that  evolution  of 
ammonium  from  urea  on  boiling  it  with  our  solu- 
tion of  carbonate  of  soda  is  gradual.  In  foct,  as 
Mr.  Campbell  will  learn,  when  he  does  us  the  favour 
of  reading  our  paper,  we  make  the  continuity  of  the 
evolution  of  ammonia  a  criterion  to  distinguish  be- 
tween urea  and  ammonia  or  ammoniacal  salts. 

Mr.  Campbell's  result  that  the  evolution  of  am- 
monia from  urea  is  discontinuous  is  uniutelligible  to 
me.  In  conclusion,  I  have  to  state  that  no  circum- 
stance which  has  yet  come  to  my  knowledge  leads 
me  to  modify  anything  given  in  our  paper  on  water 
analysis,  read  to  the  Qiemical  Society  in  June. 

CORRESPONDENCE. 

SCIENCE  IN  SCHOOLS. 
2b  the  StUior  qfTm  LABOBAToaT. 
Snt, — I  have  read  with  interest  and  cheerfully  en- 
dorse the  statements  you  have  recently  advanced 
with  respect  to  the  teaching  of  experimental  science 
in  our  public  schools.  I  agree  with  you  also  in  the 
opinion  that "  there  has  not  been  sufficient  laboratory 
work,"  undertaken  for  the  purpose  of  giving  a  prac- 
tical tendency  to  such  studies.  But  this  deficiency 
is,  I  can  assure  you,  in  a  great  measure  counteracted 
by  the  private  enterprise  of  the  more  advanced  pupils, 
who  generally  manage  to  find  opportunities  of  repeat- 
ing the  experiments  they  have  seen  performed  at  the 
lectures,  and  in  many  instances  proceed  further  in 


the  way  of  constructing  apparatus  for  themselves  at 
home.  I  have  seen  many  good  electrical  machines, 
voltaic  batteries,  and  pieces  of  physical  apparatus,  not 
only  made  under  these  circumstances,  but  afterwards 
put  to  good  uses  in  eliciting  a  practical  acquaintance 
with  the  leading  facts  in  several  branches  of  experi- 
mental science,  particularly  of  heat  and  electricity. 
I  would  refer  especially  to  what  has  come  under  my 
own  observation  in  the  City  of  London  School,  and  X 
can  point  to  results  in  support  of  my  assertion,  that 
much  progress  has  been,  and  is  now'  being,  made  in 
the  heart  of  the  great  metropolis  itself.  For  twenty 
years  past  the  lecturer  in  science — ^himself  a  g^duate 
of  the  London  University,  and  formerly  student  in 
the  Royal  College  of  Chemistry — ^has  been  making 
praiseworthy  efforts  to  extend  the  benefits  arising 
out  of  the  study  of  Natural  Science,  and  by  dint  of 
constant  perseverance  has  been  mainly  instrumental 
in  the  establishment  of  one  of  the  first  Science-scholar- 
ships. To  him  belongs  the  credit  of  originally  direct- 
ing the  scientific  studies  of  the  discoverer  of  mauve, 
and  those  of  a  score  or  more  past  pupils  of  the  school 
besides,  who  are  enrolled  Fellows  of  the  Chemical 
Society.  Many  have  adopted  a  scientific  profession 
in  consequence  of  such  early  training,  mysdf  among 
the  number,  and  it  behoves  us  now  to  see  that  no  in- 
justice is  done  by  omitting  mention  of  the  results  in 
the  City  of  London,  whilst  Eton,  Harrow,  Clifton, 
Cheltenham,  and  others,  receive  the  creditable  notice 
to  which  they  are  all  fairly  entitled. 

For  seven  years  past  the  study  of  chemistry  and 
the  allied  sciences  has  been  introduced  as  a  branch  of 
general  education  in  the  City  of  London  School,  and 
prizes  offered  in  all  the  classes,  by  way  of  encourage- 
ment, besides  a  silver  medal  given  annually  by  Mr. 
Alderman  Hale.  The  lecture  course  is  necessarily 
somewhat  elementary,  and  there  are  not  at  present 
any  facilities  offered  for  laboratory  practice,  mainly 
on  account  of  the  want  of  space ;  but  surely  the  cir- 
cumstance, that  upwards  of  six  hundred  youths  have 
the  opportunity  of  attending  Mr.  Hall's  lectures,  and 
of  seeing  the  prominent  facts  of  science  experimen- 
tally demonstrated,  must  be  a  hopeful  sign  for  the 
future ;  and  I  know,  from  my  own  experience  as  ex- 
aminer, that  the  information  thus  acquired  in  the 
school  is,  in  the  case  of  the  senior  pupils,  largely 
supplemented,  both  by  reading  and  private  study, 
with  such  aids  as  they  are  enabled  to  command  at 
home  during  the  necessarily  short  intervals  of 
leisure. 

The  importance  of  the  subject,  and  a  wish  to  sea 
justice  done  in  all  quarters,  must  be  my  apology  for 
the  length  of  this  letter. 

I  am.  Sir,  yours  respectfiilly, 

JOHK  Spillxb. 
JToolwieA,  Sept.  23, 1867. 

[We  thank  Mr.  Spiller  for  reminding  us  of  the 
admirable  results  of  the  chemical  teaching  in  the  City 
of  London  School.  We  ourselves  have  had  oppor- 
tunities of  testing  the  knowledge  possessed  by  some 
of  Mr.  Hall's  pupils,  and  we  are  glad  that  our  corre- 
spondent has  awarded  the  well-deserved  praise  whiol| 
we  inadvertently  withheld. — Ed.  Lab.] 
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PARIS    UNIVERSAL    EXHIBITION. 

SPAIN,    ETC. 

BY    C.    W.     gUIN,    F.C.S.y 

SMperiHlendent  qf  tke  Chemical  Clattea  of  the  International 

Exhibition  of  i86x. 

Spanish  minenU— Rock   crjrstAl   from  Japan — South  American 
minerals— Conclusion. 

Pasis  ;  September  24. 
The  catalogpie  of  Spanish  minerals  is  still  nn- 
pablisbed;  we  must,  therefore,  content  oarselves  with 
pointing  out  a  few  of  the  prominent  products.  The 
collection,  which  is  a  very  fine  one,  is  displayed  in  a 
special  annex  a  little  to  the  right  of  the  gate  leading 
to  the  Scole  milUaire. 

Flanking  the  entrance  we  have  a  noble  specimen 
of  coal  from  Belmez  (Cordova),  and  there  are  several 
exhibitors  of  this  valuable  mineral  from  Barcelona, 
Cuen9a,  Leon,  Lerida,  Ovieda,  and  other  localities. 
In  fact,  Spain  seems  not  only  teeming  with  metal- 
liferous deposits  in  g^reat  variety  but  she  also  has  at 
her  command  sufficient  coal  and  lignite  to  enable  her 
to  work  her  mines  for  her  own  benefit  instead  of  that 
of  other  nations.  In  iron  ores,  too,  she  appears  to  be 
tolerably  rich.  We  have  red  and  brown  hematites, 
spathose  ore,  and  a  few  specimens  of  magnetic  ore 
from  the  districts  of  the  Asturias,  Cordova,  Bilboa, 
Gerona,  Leon,  and  Santanda,  all  apparently  of  ex- 
cellent quality.  The  cinnabar  from  Almadin  shown 
by  the  State  is  undoubtedly  the  finest  ever  seen; 
it  lies  about  the  building  in  massive  blocks  of  im- 
mense size,  all  apparently  sing^arly  free  from  vein 
stuff.  These  mines,  we  are  informed,  contain  veins 
which  measure  from  25  to  30  feet  in  thickness,  and 
the  deposit  appears  to  be  practically  inexhaustible. 
It  is  said  that  these  precious  deposits  are  mortgaged 
to  the  house  of  Rothschild.  The  show  of  argenti- 
ferous galena  from  'Murcia,  Caceres,  Ciudad  Real, 
Jaen,  and  several  others  is  very  fine.  The  Rio 
Tente  Company  show  a  large  number  of  specimens 
from  the  famous  copper  mines  of  the  district,  and  the 
Province  of  Huelva  exhibits  a  series  of  very  beautiful 
pyrolusites  and  other  manganese  ores.  Calamine  and 
blende  are  well  shown  by  several  proprietors  of  mines 
in  the  Asturias  and  Santanda,  and  tin  is  represented 
by  good  samples  from  the  famous  Nuestra  Senora 
del  Val  mines  in  Orense.  The  Academy  of 
Sciences  of  Madrid  show  fine  specimens  of  crystal- 
lised native  sulphur  and  hair  salt  from  the  Corril 
mines  and  a  meteorite  which  fell  in  Murcia  in  1858. 

The  show  of  chemicals  in  Spain  is  exceedingly  bad, 
both  as  to  quality  and  quantity. 

Amongst  the  medley  of  articles  shown  by  Japan 
there  is  a  splendid  collection  of  rock  crystal  from  the 
province  of  Kei.  Some  of  the  specimens  are  of  great 
size  and  all  are  of  extraofdinary  transparency. 

The  collections  of  silver  and  copper  ores  in  the 
courts  devoted  to  the  South  American  republics  will 
repay  a  close  examination.  From  Chili  we  have  some 
magnificent  specimens  of  silicate  and  green  carbonate 
of  copper,  galena,  and  iron  ore,  a  splendid  meteorite. 


and  a  fine  series  of  argentiferous  ores,  indn^iig 
several  beautiful  specimens  of  raby  silver.  Pern, 
furiously  enough,  sends  nothing  to  CHass  40  bat  a  few 
specimens  of  baracite,  and  coca  leaves  to  Class  44. 

We  have  now  come  to  the  end  of  cor  task  of 
guiding  our  readers  through  the  finest  d^Iay  of 
mineral  and  chemical  products  ever  brought  together 
under  one  roof.  To  ourselves,  at  least,  the  journey 
has  been  a  roost  pleasant  one,  for  at  every  tarn  we 
have  met  with  some  new  beauty  of  nstorey  some 
fresh  discovery  of  science.  The  labour  of  exaLxnining 
in  detail  the  countless  treasures  displayed  in  the 
Champ  de  Mars  has  been  a  heavy  one  but  it  has  been 
lightened  in  no  small  degree  by  the  xMLinstaking 
kindness  of  every  one  with  whom  we  have  come  into 
contact,  from  the  philosophers  whose  names  are 
known  wherever  the  universal  language  of  science  is 
spoken  down  to  the  humblest  attendants  in  chai^ 
of  the  various  collections  wo  have  described.  To  the 
members  of  the  Commissions  of  nearly  eveiy  naUon 
we  have  been  indebted  for  much  informatioxi  of  a 
unique  and  valuable  kind  which  they  have  one  and 
all  placed  at  our  disposal.  The  pleasure  we  have 
derived  during  our  work  has  in  only  too  many  in- 
stances been  alloyed  by  finding  exhibitors  displaying 
their  products  in  such  a  manner  as  to  render  them 
perfectly  useless  as  representations  of  the  particolsr 
industry  they  should  have  illustrated.  Carelessness 
and  untidiness  have  shown  themselves  at  almost 
every  step,  and  the  art  of  exhibiting  appears  to  have 
sadly  retrograded  during  the  last  five  years.  It  is 
hardly  within  our  province  to  seek  for  remedy  for 
this  evil,  but  from  oar  experience  of  the  Exhibitions 
of  1851,  1855,  and  1862,  we  are  compelled  to  assert 
that  it  is  on  the  increase.  We  have  already  spoken 
somewhat  severely  of  the  short-comings  of  our  own 
countrymen  in  this  respect,  but  we  find,  on  a  closer 
view  of  the  displays  of  other  nations,  that  they  ara 
jast  as  culpable.  Another  matter  for  sad  reflection  is 
the  poor  show  made  in  some  departments  of  mineral 
and  chemical  products  by  our  own  great  mine-owners 
and  manufacturers.  Many  have  come  forward  to 
show  that  Great  Britain  is  still  at  the  head  of  all 
nations  in  certain  branches  of  production  and  manu- 
facture, and  that  she  is  ready  and  willing  to  hold  her 
own  against  all  comers ;  but  in  others,  although  she 
still  keeps  her  place  in  the  markets  of  the  world,  she 
has  neglected,  or.  possibly  disdained,  to  show  the 
smallest  specimen. 

After  six  months'  pleasant  companionship  it  is 
hard  to  part  company,  but  in  doing  so  let  as  hope 
that  we  have  been  successful,  not  only  in  acting  as 
guide  to  those  whose  good  fortunes  have  allowed 
them  to  witness  the  splendid  display  in  the  Champ 
de  Mars,  but  also  in  conveying,  however  fiedntly,  some 
notion  of  all  these  wonders  and  beauties  to  those 
whom  circumstances  have  prevented  from  enjoying 
them  to  the  full. 

Of  the  good  results  to  humanity  of  the  present 
Exhibition  it  is  for  others  to  speak.  M.  Leplsy, 
once  a  faithful  votary  of  science,  and  his  fellow- 
hucksteri!,  have  tried  their  best  to  stamp  out  the 
grand  idea  of  Intei'uational  Exhibitions  by  toraing 
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tlie  present  one  into  a  meons  of  fleecing  the  inhabi- 
tants of  all  nations.  They  have  bartered  light,  air, 
and  apace,  for  money;  they  have  given  concessions 
at  ruinous  prices  for  the  right  to  sell  every  con- 
ceivable article  of  trade,  from  indecent  books,  sweet- 
meats, and  penny  trumpets,  upwards;  they  have 
filled  the  building  with  dwarfs,  giants,  quacks,  and 
monntebanks ;  and,  finally,  by  their  petty  tricks,  in- 
solence, and  illiberality,  they  have  made  enemies  of 
the  true  masters  of  the  world — the  foremost  phi* 
losophers  and  writers  of  all  countries.  But,  in  spite 
of  all  this  ill  treatment,  the  grand  idea  of  universal 
exhibitions  will  still  triumph  over  all  the  machina- 
tiona  of  the  arch-traders  of  the  world,  for  every 
succeeding  lustre  proves  incontestably  that  now-a- 
days,  as,  well  as  in  the  olden  time,  there  exists  in 
every  nation  of  the  earth  an  ever-increasing  band  of 
thinkers  and  workers,  who,  without  thought  of  re- 
vrard,  labour  unceasingly  and  effectively  for  the 
greater  glory  of  God,  and  for  the  improvement,  both 
moral  and  physical,  of  their  fellow -man. 

BRITISH  ASSOCIATION  FOR  THE 
ADVANCEMENT  OF  SCIENCE. 

SECTION  B.      CHEMICAL  SCIENCE. 

On  a  New  Manufacturing  Process  for  the  Perpetual 
Hegeneration  of  Oxide  of  Manganese  used  for  the 
liberation  of  Chlorine  from  Hydrochloric  Acid. 
By  Waxteb  Wbldon.* 

EvEBY  process,  previous  to  that  to  be  described  in 
the  present  paper,  by  which  it  has  been  attempted  to 
regenerate  oxide  of  manganese  from  the  residoes  of 
the  manufacture  of  chlorine,  has  been  performed  in 
the  dry  way,  and  has  thus  required  considerable  time, 
and  has  involved  not  only  at  least  one — more  or  less 
troublesome  and  costly — furnace  operation,  but  also 
several  removals  of  the  material  from  vessel  to  vessel 
and  from  place  to  place ;  every  such  removal,  of  course, 
entailing  more  or  less  loss  of  material.  The  process, 
however,  which  is  about  to  be  described  b  performed 
in  the  wet  way,  and  may  be  completed,  even  when 
operating  on  the  largest  scale,  within  as  little  as  one 
hour.  Moreover,  all  the  operations  of  the  process  are 
performed  in  the  same  vessel  as  that  in  which  the 
oxide  produced  by  it  is  afterwards  employed  to  react 
with  hydrochloric  acid,  and  from  this  vessel  or  still 
the  manganese  is  never  removed,  so  that  it  is  entirely 
free  from  risk  of  loss  by  removal ;  and  as  it  is  not 
subject  to  any  other  cause  of  loss,  a  charge  of  man- 
ganese, once  put  into  a  still,  when  treated  by  this 
process,  not  only  never  needs  to  be  replaced,  but 
never  needs  even  to  be  added  to,  while  it  will  liberate 
an  equivalent  of  chlorine  Q\ery  few  hours  for  literally 
any  length  of  time.  The  starting-point  of  any  pro- 
cess for  the  regeneration  of  the  oxide  of  manganese 
employed  in  the  manufacture  of  chlorine,  must,  of 
course,  be  that  residue  which  is  known  as  "still- 
liquor,"  being  that  which  remains  in  the  stills  when 

*  Commuiiicated  by  the  Author. 


oxide  of  manganese  and  hydrochloric  acid  have  been 
digested  together  until  all  the  chlorine  which  the 
oxide  is  capable  of  liberating  from  the  acid  has  been 
liberated  and  given  off.  When  working  with  a  native 
oxide  of  manganese,  the  still-Iiqnor  contains,  in  addi- 
tion to  a  quantity  of  protochloride  of  manganese 
equivalent  to  the  quantity  of  oxide  of  manganese 
which  has  been  dissolved,  a  considerable  quantity  of 
free  acid,  and  more  or  less  chlorides  of  iron  and  other 
bases,  due  to  the  native  oxide  of  manganese  being 
always  more  or  less  associated  with  other  oxides. 
When  working,  however,  with  the  artificial  oxide  of 
manganese  produced  as  is  about  to  be  described,  the 
still-liquor  contains  scarcely  anything  whatever  but 
protochloride  of  manganese;  and 'the  new  process 
consists  simply  in  first  adding  an  equivalent  of  lime 
to  this  liquor,  without  removing  the  liquor  from  the 
still,  and  then  blowing  atmospheric  air  through  the 
resulting  mixture  of  protoxide  of  manganese  and 
solution  of  chloride  of  calcium.  The  white  protoxide 
is  thereby  rapidly  converted  into  a  very  dark-coloured 
higher  oxide,  and  when  this  product  has  been  allowed 
to  subside  from  the  solution  of  chloride  of  calcium  in 
which  it  was  formed,  and  the  greater  part  of  that 
solution  has  then  been  drawn  off  from  it,  it  is  ready 
to  be  treated  with  hydrochloric  acid,  fit)m  which  it 
then  liberates  chlorine,  with  reproduction  of  exactly 
as  much  protochloride  of  manganese  as  was  com- 
menced with.  From  this  point  the  very  simple 
series  of  operations  described  is  repeated  just  as 
before,  and  so  on,  over  and  over  again,  for  any  re- 
quired number  of  times.  The  manganese  is  thus  con- 
stantly undergoing,  always  in  one  and  the  same  vessel, 
a  round  of  regularly  recurring  changes  of  state  of 
combination,  by  which  it  passes,  first  from  the  state 
of  protochloride  to  that  of  protoxide,  next  from  the 
state  of  protoxide  to  thnt  of  a  higher  oxide,  capable 
of  liberating  chlorine  from  hydrochloric  acid,  then 
back  again  to  the  state  of  protochloride,  and  so  on 
continually.  As  regards  the  richness  of  the  oxide 
produced  by  the  process  above  described,  scsquioxide 
is  all  that  one  would  have  expected  to  obtain  by 
means  of  it,  but  it  actually  yields  a  richer  product 
than  scsquioxide.  Sesquioxide  of  manganese  is,  prac- 
tically— at  least  from  a  chlorine  manufiicturer's  point 
of  view — a  mixture  or  compound  of  about  55*5  per 
cent,  (being  one  equivalent)  of  binoxide  with  about 
44*5  per  cent,  (being  also  one  equivalent)  of  prot- 
oxide ;  while  the  oxide  most  frequently  obtained  by 
the  process  above  described  contains  about  65  per 
cent,  of  binoxide,  which  is  about  the  proportion  of 
binoxide  that  would  be  contained  in  a  mixture  or 
compound  of  three  equivalents  of  binoxi4e  with  two 
equivalents  of  protoxide.  The  richest  native  oxides 
of  manganese  which  chlorine  manufacturers  have  been 
in  the  habit  of  using  contain  about  70  .per  cent,  of 
binoxide ;  but  a  native  oxide  is  practically  much  less 
valuable,  so  far  as  the  manufacture  of  chlorine  is  con- 
cerned, than  an  artificial  oxide  containing  considerably 
less  oxygen.  The  reason  is  that  in  order  to  dissolve 
a  hard,  compact,  anhydrous  native  oxide  of  manganese, 
it  has  to  be  digested  with  a  large  excess  of  acid,  re- 
sulting in  the  production  of  a  still-liquor  containing 
a  very  large  quantity  of  free  acid,  all  of  which  is 
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practically  lost ;  whereas  a  recently  formed,  artificial, 
hydrated  oxide,  in  an  exceedingly  minate  state  of 
division,  will  dissolve  in  a  bare  equivalent  of  acid, 
prodacing  a  stilUliquor  containing  no  free  acid  at  all. 
Hence,  whereas  when  using  a  70  per  cent,  native 
oxide  it  is  rarely  found  possible  to  obtain  in  the  free 
state  more  than  one  sixth  of  the  chlorine  contained  in 
the  hydrochloric  acid  put  into  the  stills,  an  artificial 
oxide  of  less  even  than  sixty  per  cent,  will  liberate 
fiiUy  one  third  of  the  chlorine  contained  in  the  acid 
put  into  the  stills,  and  this  in  far  less  time,  and  at  a 
much  less  cost  for  labour  and  fuel,  than  the  nativeoxide 
requires  for  the  liberation  of  half  the  quantity.  The 
process  which  I  have  had  the  honour  to  bring  before 
the  section,  thus,  not  only  substitutes  the  cost  of 
about  seven  shillings'  worth  of  lime  and  three  shil- 
lings' worth  of  blowing  for  every  six  or  seven  pounds 
which  the  manufacturer  of  bleaching-powder  and 
other  chlorine  products  has  hitherto  had  to  spend 
upon  peroxide  of  manganese,  but  also  enables  him  to 
nearly  double  hia  production  of  those  products  from 
a  given  quantity  of  hydrochloric  acid. 

On  the  Formation  of  Succinic  Acid  from  Chloride  of 
Mhylidene,  Jfy  Maxwell  Simpbow,  M.D.,  r.R.S.» 

Some  years  agof  I  ascertained  that  when  bromide 
of  ethylene  is  successively  treated  with  cyanide  of 
potassium  and  caustic  potash  ordinary  succinic  acid 
u  formed.  This  reaction  has  since  been  confirmed 
by  M.  Geuthert.  who,  however,  employed  chloride, 
instead  of  bromide  of  ethylene. 

It  occurred  to  me  that  it  would  be  interesting  to 
ascertain  whether  the  chloride  of  ethylidene  would, 
when  subjected  to  the  same  treatment,  produce  the 
same  or  an  isomeric  acid.  One  would  naturally  be 
inclined  to  expect  the  latter  result,  seeing  that  the 
constitution  of  the  chloride  of  ethylidene  is  different 
from  that  of  the  chloride  of  ethylene.  The  following 
formulsB  wiU  make  this  intelligible,  and  show  the 
probable  constitution  of  the  isomeric  acid : — 

CH»a  CHzCy  CH»(COOH)' 

I  I  I 

CUxCi  CHxCy  CHa(COOH)' 

Chloride  of  Cvanide  Ordinary  succinic 

•thyteno.  etnylene.  acid. 

CH3  CH3  CHj 

CHCl*  CHCyi  CH(COOH)z 

Chloride  of  Cyanide  of  Isomeric  add. 

Ethylidene.  Ethylidene. 

It  is  to  be  observed  that,  in  the  transformation  of 
cyanide  of  ethylene  into  ordinary  succinic  acid,  the 
group  COOH  takes  the  place  of  each  equivalent  of 
cyanogen.  In  the  transformation  of  cyanide  of 
ethylidene,  it  is  to  be  supposed  that  the  cyanogen  is 
replaced  in  a  similar  manner,  an  isomeric  acid  being 
formed. 


*  Communicated  by  the  Author. 

t  *  FbUoaophical  Transactions'  for  1861. 
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In  order  to  determine  this  point  I  made  the  fol' 
lowing  experiments : — 

A  mixture  of  one  equivalent  of  pure  chloride  of 
ethyle  chlor^,  which  is  identical  with  the  chloride  of 
ethylidene,  two  equivalents  of  pure  cyanide  of  potas- 
sium, and  a  large  quantity  of  alcohol  was  exposed  in 
a  sealed  mattrass  for  27  hours  to  a  temperature 
ranging  between  160°  and  180^  Cent.  I  had  pre- 
viously ascertained  that  a  high  temperature  was 
necessary  in  order  to  determine  the  reaction.  At  the 
expiration  of  this  time  the  mattrass  was  opened  and 
its  contents  filtered.  The  filtered  liquor  was  then 
treated  with  solid  potash  and  afterwards  exposed  to 
the  temperature  of  a  water-bath  till  ammonia  ceased 
to  be  evolved.  When  this  was  observed  the  alcohol 
was  distilled  off,  and  nitric  acid  added  in  excess  to 
the  residue.  Finally  this  was  evaporated  to  dryness 
at  a  low  temperature,  and  the  liberated  organic 
acid  taken  up  by  alcohoL  By  dissolving  in  absolute 
alcohol  and  crystallising  from  water,  it  was  obtained 
quite  pure.  The  quantity  I  obtained  was  small; 
dried  at  100°  Cent.,  it  gave  the  following  numbers  on 
analysis : — 


Theory. 
Succinic  acid. 


per  cent 
C4  48  40*67 
H6         6  5*10 

O4        64  *      54-23 

118         100*00 


Experiment. 

4086 

5*55 


It  had,  therefore,  the  composition  of  snodnic  add. 
That  it  was  the  ordinary  acid  was  sufficiently  proved 
by  the  following  properties  and  reactions  : — It  melted 
at  179**  Cent,  and  sublimed  in  the  form  of  needles  on 
the  application  of  a  higher  temperature.  The  vapour 
produced,  on  being  inhaled,  instant  coughing  and  a 
painful  sensation  in  the  nostrils.  The  neutralised 
acid  g^ve  an  abundant  brown  precipitate  on  the 
addition  of  perchloride  of  iron.  This  test  was  tried 
both  before  and  after  the  body  in  question  had  been 
treated  with  nitric  acid  and  with  the  same  result. 

The  only  explanation  I  can  give  of  the  fbrmation  of 
ordinary  succinic  acid  in  this  case  is,  that  the  chloride 
of  ethyle  chlor^  was,  in  presence  of  the  cyanide  of 
potassium,  partially  converted  by  the  high  tempera- 
ture to  which  it  had  been  subjected,  into  chloride  of 
ethylene,  one  equivalent  of  hydrogen  changing  its 
place  with  one  equivalent  of  chlorine-— 
CHHH  CHaa 


CHCu         c; 


HzCl. 

Since  the  above  was  written,  I  perceive  that  M* 
Wichelhaus*  has  formed  the  isomeric  acid  from  cyan- 
propionic  acid.  The  difference  between  it  and  the 
ordinary  acid  is  well  marked.  Its  melting-point  is 
40°  lower,  and  it  does  not^  when  neutralised,  give  a 
precipitate  with  perchloride  of  iron.  These  results 
correspond  with  the  researches  of  M.  Caventon,  who 
has  shown  that  ordinary  glycol  caji  be  obtained  from 
the  bronude  of  ethyle  brom^. 

*  '  Zeitschrift  fur  Chemie,*  Neae  Folge,  iii  Band,  s.  147. 


ToL  I,  September  i8, 1867.  j 


THE  LABORATORY, 


447 


0»  a  Compound  formed  hy  the  Direct  Union  of  Alde- 
hyde and  Anhydrous  JPrutaic  Add*  By  Maxwell 
Simpson,  3fJD.,  F.E,8.,  and  A.  Gatttibe,  lf.Z).* 

The  synthesis  of  alanin  from  aldebydate  of  ammo- 
nia, pnusic  and  hydrochloric  acids,  and  the  formation 
of  lactic  acid  hy  the  action  of  the  same  acids  npon 
aldehyde  in  presence  of  water,  render  it  highly  pro- 
bable that  an  intermediate  body  exists,  resulting  from 
the  direct  combination  of  hydrocyanic  acid  and  alde- 
hyde. It  is  this  body  which  forms  the  subject  of  the 
present  memoir. 

If  one  molecnle  of  anhydrous  prussic  acid  is  added 
to  one  molecule  of  dry  aldehyde,  contained  in  a 
matrass  surrounded  with  a  freezing  mixture,  the  two 
liquids  mix  without  combining  chemically,  and  their 
chemical  combination  is  not  accelerated  by  heating 
at  100°  Cent.  If,  however,  we  leave  them  in  contact 
for  ten  or  twelve  days,  at  the  ordinary  temperature 
of  the  air,  they  gradually  unite,  forming  a  perfectly 
transparent  and  colourless  liquid.  On  subjecting 
this  to  distillation  it  was  observed  that  hardly  a  drop 
passed  over  under  100°,  although  we  operated  upon  a 
large  quantity  of  liquid  (34  grms.),  a  small  quantity 
between  160  and  174°,  and  the  remainder  of  the 
liquid  between  174°  and  185°  Cent.  On  redistilling 
the  latter  portion,  in  order  to  fractionate  it,  it  was 
found  that  the  greater  part  passed  over  at  about 
183°  Cent.  NoUble  quantities  of  the  liquid,  how- 
ever, came  over  between  40°  and  60°  Cent.,  consisting 
principally  of  the  parent  bodies  which  had  been  dis- 
sociated by  the  simple  vaporisation  of  the  liquid.  On 
leaving  these  bodies  thus  dissociated  once  more  in 
contact  for  some  days  the  point  of  ebullition  rose,  as 
before,  to  183°  Cent.  The  fractions  boiling  at  180°, 
and  between  i83°and  184°  Cent,  gave,  on  analysis,  the 
following  results : 


Prodnct  boning  at 
180^  Cent. 

C  4978 
H  7-44 
N   20*42 


Product  boiling  between  Theory. 

183<'.I84°.  CNH,CaH40. 


5170 
764 


5071 
7-04 

19-83 


These  analyses  prove  that  the  body  in  question  re- 
sults fVom  the  direct  combination  of  one  molecule  of 
aldehyde  and  one  molecnle  of  anhydrous  prussic  acid, 
or  at  least  of  equal  numbers  of  molecules  of  these 
bodies,  and  that  its  point  of  ebullition  is  intermediate 
between  180°  and  184^  We  have  tried  the  above 
experiments  on  mixtures  containing  the  two  gene- 
rating bodies  in  various  proportions,  but  always  with 
the  production  of  the  same  body.  The  name  we  pro- 
pose for  this  compound  is  cyanJiydrato  of  aldehyde, 
which  is  simply  founded  upon  its  synthetical  for- 
mation. 

Properties. — The  cyanhydrate  of  aldehyde  is  a 
colourless  liquid,  having  a  faint  odour  of  its  genera- 
tors; it  has  a  bitter  and  acrid  taste;  it  does  not 
crystallise  at  —  21**  Cent.,  but  becomes  syrupy.  It  can 
bear  the  temperature  of  150°  for  a  considerable  time 
without  suffering  decomposition;  at  180,  however, 
slight  dissociation  commences,  and  the  liquid  must 

*  Commvnicated  by  the  Authors. 


be  rapidly  distilled  in  order  to  avoid  the  loss  of  a  con- 
siderable quantity.  It  is  soluble  in  all  proportions  in 
water  and  alcohol.  It  may  be  heated  with  water  in 
a  sealed  tube  to  150°  Cent,  without  suffering  the 
slightest  decomposition,  and  the  entire  liquid  can  be 
recovered  by  distillation.  Caustic  potash  appears  to 
separate  it  into  its  two  generators,  forming  cyanide 
of  potassium  and  resin  of  aldehyde.  A  little  ammonia 
is  also  evolved,  owing,  probably,  to  the  decomposition 
of  the  cyanide  of  potassium. 

Gaseous  ammonia  is  absorbed  by  this  body,  with 
the  production  of  a  base,  which  gives  a  precipitate 
with  bichloride  of  platinum.  Our  analyses  of  this 
salt  have  not  yet  enabled  us  to  ascertain  the  composi- 
tion of  the  base. 

A  strong  solution  of  hydrochloric  acid  acts  with 
great  violence  at  the  ordinary  temperature  of  the  air 
upon  cyanhydrate  of  aldehyde.  If,  however,  the 
cyanhydrate  is  introduced  into  a  balloon  surrounded 
with  a  freezing  mixture,  and  the  hydrochloric  acid 
added  gradually,  the  two  liquids  mix  without  any 
reaction  taking  place.  On  removing  the  open  balloon 
from  the  freezing  mixture,  and  placing  it  in  water  at 
the  ordinary  temperature,  the  reaction  soon  com- 
mences, and  proceeds  gradually  till  the  entire  liquid 
becomes  a  mass  of  crystals.  These  were  twice  treated 
with  absolute  alcohol,  and  the  alcoholic  solution 
evaporated,  in  order  to  separate  the  chloride  of  am- 
monium which  is  formed.  A  syrupy  liquid  was  thus 
obtained,  which  was  saturated  at  100°  Cent,  with  pore 
oxide  of  zinc  and  filtered.  The  filtered  liquor  gave, 
on  cooling,  a  mass  of  beautiinl  prismatic  crystals. 
These  were  recrystallised,  heated  in  an  oil-bath  to 
1 50°  Cent.,  and  analysed.  The  numbers  obtained 
prove  that  the  body  in  question  was  the  lactate  of 
zinc,  as  will  be  seen  from  the  following  table : 


Experiment. 

C    29*84 

H     4-52 
Zn  2677 


Theory. 

CsHsZn'Oj.* 

29-63 

2675 


The  following  equation  explains  the  formation  of 
this  acid : 

CiH40,HCN  +  Ha  -h  2(HaO)  =  C|H60|  +  NH4CI. 

The  insolubility  of  this  salt  in  alcohol,  its  non- 
decomposition  at  150°  Cent,  (sarcolactate  gives  off 
vapours  at  this  temperature),  and  its  crystalline  form, 
sufficiently  prove  that  it  is  the  ordinary  lactate  of 
zinc,  and  not  the  sarcolactate. 

The  cyanhydrine  of  aldehyde  is,  then,  isomeric, 
and  not  identical  with  the  cyanhydrine  of  glycol 
of  Wislicenus,  seeing  that  it  gfives  ordinary  lactic 
acid  with  hydrochloric  acid,  and  that  it  is  converted 
into  a  resin  by  potash  instead  of  giving  sarcolactic 
acid.  Moreover,  the  cyanides  of  the  glycols  have  no 
disposition  to  evolve  prussic  acid  and  cannot  be 
obtained  in  quantity  and  in  a  state  of  purity,  whereas 
our  body  can  be  formed  in  any  quantity  and  perfectly 
pure. 

We  have  endeavoured  to  obtain  the  vapour  densitj  I  p^ 
of  this  body  by  Dumas'  method,  but  without  success. 
On  heating  the  balloon  containing  our  body  till  210° 
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in  an  oil-bath,  and  removing  it  from  the  bath,  we 
observed  that  the  aldehyde  had  been  converted  into 
a  resin.  On  dednctlno:  its  weight  from  the  weight  of 
the  balloon  the  density  of  the  vaponr  approached 
very  near  that  of  prossic  acid.  It  appears  to  us,  how- 
ever, to  be  sufficiently  proved  that  this  compound 
only  contains  one  molecule  of  each  of  the  parent 
bodies,  from  the  facts  that  it  gives  lactic  acid  with 
hydrochloric  acid,  and  that  it  separates  by  the  action 
of  heat  into  prussic  acid  and  ordinary  aldehyde,  and 
not  into  aldehyde  or  paraldehyde. 

It  appears  to  us  that  this  is  a  very  striking  ex- 
ample of  an  organic  body  which  is  dissociated  by 
heat  and  reconstraeted  by  time. 


EDITORIAL  NOTES. 

PLATING   OR  COATING  METALS  WITH  METALS. 

Not  very  long  aeo,  and  quite  in  the  remem- 
brance of  most  ^o  are  likely  to  read  this 
Journal,  the  principal  manufactures  that  might 
have  been  describea  under  the  above  title  were 
the  manufacture  of  tin  plates,  of  tinned  culinary 
utensils,  and  the  operation  of  Sheffield  plating. 
The  process  of  "  galvanisine "  (coating  iron 
with  zinc  by  immersion  in  the  molten  metal) 
has  materially  interfered  with  that  of  tinning, 
and  the  introduction  of  the  principles  of 
electro-deposition,  to  produce  articles  of  beauty 
at  a  cheap  rate,  and  to  serve  many  useful 
purposes,  nas  altered  the  condition  of  the 
Sheffield  plating  trade  to  such  an  extent  that 
it  only  exists  to  produce  certain  articles  of 
hLTge  consumption  and  well-defined  form. 

Great  changes  can  also  be  traced  in  the 
theory  and  practice  of  electro-deposition  itself. 
Smee,  in  his  admirable  work,  laid  down  the 
"  laws  '*  of  electro-metallurgy,  as  he  was  pleased 
to  term  them,  in  which  the  evolution  of  nydro- 

Sen  during  the  time  of  deposition  was  made  to 
etermine  the  character  of  the  deposit  obtained ; 
he  also  put  forward  certain  views  relating  to 
the  deposition  of  alloys  in  which  the  use  of 
intense  battery  power  was  pointed  out  as  a 
possible  means  of  accomplishmg  that  purpose. 
Kow,  it  is  found  that,  by  the  use  of  alkaline 
solutions,  many  deposits  can  be  obtained  in  a 
regnhne  form  during  the  evolution  of  hydrogen, 
and  that,  also,  from  certain  alkaline  solutions, 
brass  and  other  alloys  can  be  electro- deposited 
in  a  reguline  form,  without  the  use  of  more 
battery  power  than  is  necessary  to  compensate 
for  ^e  want  of  electric  conduction  in  the  solu- 
tion employed. 

In  the  five  years  that  are  comprised  be- 
tween the  years  1861— 1865,  inclusive,  the 
increase  of  knowledge  (practical  and  theo- 
retic^) does  not  appear  to  have  been  very 
great  in  rcdation  to  the  subject  at  the  head 


of  this   paper.      The  chief   attempts   at  im- 

Srovement  nave  been  made  in  the  practical 
etails  of  the  tin-plate  manufacture.  The  use 
of  ordinary  rosin  as  a  flux,  above  the  molten 
metal,  is  provided  for  by  special  arrangements 
by  Messrs.  Banks  and  Morgan,  in  their  patoit 
specification  ;*  Messrs.  Morewood  and  Wlij- 
tockf  employ  ordinary  rosin,  in  conjunction  witk 
tallow,  by  using  a  plurality  of  coating  baths 
worked  in  connection,  by  the  aid  of  machinery. 
With  a  view  to  economy  of  material  and  ol 
working,  rollers,  guides,  and  other  machineiy, 
are  employed  in  certain  inventions.^  Some 
inventors  set  forth  improvements  in  the  flaxes 
used  (independent  of  the  above-mentioned 
rosin),  comprising  potassium,  ammonium,  zinc 
tin,  and  cadmium  chlorides.§  H.  J.  Madge  ;| 
manufactures  a  cheap  alloy  for  coating  iron 
plates,  by  using  lead  and  antimony,  with, 
perhaps,  a  small  quantity  of  tin,  instead  of 
tin  alone.  Messrs.  Nurse^  use  an  annealing 
pot  with  a  double  case.  Lastly,  Geoige  Tom- 
kins**  coats  lead  and  teme  plates  by  pouring 
the  melted  metal  over  the  plate,  and  uses  an 
alloy  of  nickel,  zinc,  and  lead. 

Electro-gilding  has  made  but  little  practical 
progress  during  this  time.  The  ordinary  solu- 
tion of  gold  trichloride  in  potassium  cyanide  is 
used  by  Martin  Miller  ft  ^  gild  wire,  and  by 
KuhlmanniJ;^  to  ornament  metal.  The  deposit- 
ing solution  employed  by  Moore  §§  contains 
potassium  feri'ocyanide,  "  pearl  potash,"  potas- 
sium iodide,  sodium  carbonate,  copper  cyanide, 
silver  cyanide,  and  "  fine  gold ;"  it  is  said  to 

five  a  rapid,  durable,  and  richly  coloured 
e^osit.  J.  B.  Thompson  1 1  j|  prepares  iron  or  sted 
articles  for  electro-deposition  bv  tinning,  and 
then  pickHuff  and  washins  them;  he  also 
ornaments  silver  surfaces  by  electro-gilding 
them  with  a  polarised  paint-orush,  containing 
the  electro-depositing  solution. 

In  electro- silvei-ing  the  following  are  the 
principal  points  that  appear :  Martin  Miller  ^•J' 
employs  a  solution  of  silver-chloride  dissolved 
in  potassium  cyanide  to  coat  wire,  Moore*** 
uses  electro-magnetic  force,  but  does  not  state 
his  silvering  solution.  Weil's  solution  for  pre- 
viously coppered  articles  |tt  ^  made  by  means 

•  No.  917  (i.D.  1861).  t  No.  815  U.D.  1861). 

t  Taylor  and  Price,  No.  I774  (a^d-  x86i);  Uonwoad  uA 
Whytock,  No.  815  (AD.  186A);  Morewood,  No.  txi  (aj>.  19631; 
Tomkins,  No.  534  (a.d.  1863);  Saanders  and  Piper,  No.  73S  (ajk 
1863) ;  Morsan.  No.  Soft  (a.d.  1863)  \  Oirard,  No.  1639  (A.D.  1863:1; 
Levshon,  No.  1956  (a.d.  1864) ;  Jenkins,  No.  1081  (aj>.  1865; ; 
and  Saunders  and  Piper,  No.  1843  (a-O.  1865). 

\  Morewood  and  Whytock,  No.  815  (a.d.  iSte);  Moremod.  N«. 
113  (A.D.  1863);  Morgan,  No.  Sox  (a.d.  1863);  and  Gimid,  Ntt. 
1639  (A.D.  1863).  ' 

II  No.  919  (A.D.  I86&).  T  No.  1183  (A-D.  i96mX 

*•  No  534  (A.D.  1861).         ft  No,  »013  (A.D.  f«6l). 

tt   No.  I981  (A.D.  1864).  H  No.  »019  (A.D.  1864). 

tin  No.  3095  (A.D.  1864).  L^iyiLi^t^u^  No.  io»3  (a.d.  i»i>. 
•*•  No.  1088  (A.D.  1863).      ttt  No.  497  (AJ>.  1864X 
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of  silrer  nitrate,  hydric  tartrate,  ammonia,  and 
potassium  cyanide;  this  solution  gives  an 
adherent  and  either  brilliant  or  dead  coating. 

All  the  solutions  for  electro-coppering  are 
evidently  intended  to  coat  iron  or  other  easily 
oxidable  mettUs.  Miller*  uses  a  mixture  of 
copper  carbonate,  potassium  cyanide,  and 
potassium  or  sodium  carbonate,  to  coat  wire ; 
the  alkaline  portion  of  the  solution  is  first 
boiled,  and  then  the  copper  carbonate  is  added, 
the  mixture  being  kept  ooiling  until  ammonia 
is  freely  given  on.  Walcottf  charges  a  atrong 
potassium-cyanide  solution  with  copper  by 
electrolysis.  Weil*s  electro-coppering  solu- 
tion  J  is  formed  by  adding  a  solution  0?  cupric 
sulphate  to  a  solution  containing  sodic  potas- 
sium tartrate  and  sodium  hydrate.  Thompson  § 
deposits  copper  (on  an  article  already  electro - 
coated  with  iron)  by  means  [of  a  solution  of 
hydrated  cupric  oxide  in  sodium  hyposulphite. 

Amongst  the  other  inventions  that  may 
be  mentioned  are  the  following: — Marshall || 
prevents  the  fracture  of  meteJs,  owing  to 
their  crystallisation,  by  coating  their  bear- 
ings with  soft  metal,  by  running  the 
molten  metal  on  to  the  enclosed  bearing.  Le 
ChatelierT  deposits  aluminium  by  electrolysis 
of  fused  sodic  aluminium  chloride.  Bennett** 
tins  lead  pipes,  that  are  made  by  hydraulic 
pressure,  by  the  overflow  of  the  melted  metal. 
Beslaytt  electro-coats  iron  with  tin  preliminaiy 
to  the  final  electro-coating.  HolleyJJ  coats 
iron  with  aluminium,  in  the  fire,  bj  means  of  a 
frit  that  contains  felspar,  silex,  chma  clay,  and 
a  potash  clay,  when  an  external  vitreous 
coating  is  required.  When  onlj^  a  coating  of 
aluminium  is  wanted  boracic  trioxide  is  aaded 
to  a  potash  clav;  the  slag  throws  itself  off 
as  the  iron  shrinks.    ^ 

Owing  to  the  trouble  of  aniving  at  the 
history  of  patented  inventions  prior  to  the  year 
1852,  many  important  improvements  have  been 
repatented.  This  difl&culty,  however,  has  been 
much  lessened  by  the  printin/?  of  the  specifica- 
tions, superintended  by  Mr.  Woodcroft,  in  his 
successful  endeavour  to  carry  out  the  amended 
patent  laws.  Lately,  and  more  especially  since 
the  year  1857,  his  attempts  have  received  great 
accession  of  stren^h  by  the  publication  of 
'  Abridgments  of  the  Specifications,'  in  series 
chronologically  arranged,  and  drawn  up  by 
competent  men  acquamted  with  the  subject  to 
which  each  series  refers. 

Notwithstanding  this,  the  number  of  inven- 
tions still  repatented  may  be  drawn  from  the 


•  No.  10* J  (A.D.  1861). 

t  No.  497  (A.D.  1864). 
n  Na  1055  (L.D.  1 861). 
♦•  No.  ftii3  (A.D.  1861). 

Xt  No.  1x56  (A.D.  X863}. 


f  No.  4784  (A.D.  x86i). 

i   No.  Z59X  (A.D.  1865). 
f  No.  IZI4  (A.D.  1861). 

+t  No.  1896  (A.D.  i86a). 


following  analysis  of  those  relating  to  our 
subject  between  the  yeai's  1861 — 1865  in- 
clusive : 

Rosin  was  used  on  the  sui'face  of  melted 
metal  as  early  as  a.d.  1786.*  Silvering  glass 
with  silver,  which  is  afterwards  electro-coated 
with  copper,  is  referred  to  in  the  year  i852.t 
Apparently,  the  first  patent  in  which  machinery 
was  used  for  tinnins^  iron  or  steel  plates  was 
secured  in  1852.;!;  A  solution  of  copper  car- 
bonate in  potassium  cjanide  was  used  to 
electro-deposit  copper  m  1853.S  Although 
Smee||  sets  forth  the  deposition  of  copper  fi*om 
its  electro-solution  in  potassium-cyanide,  it 
forms  the  subject  of  Walcott's  patent.^  Smee, 
in  1851,**  and  Alexander  Watt,  in  i86o,tt  elec- 
tro deposit  silver  from  a  solution  of  its  chloride 
in  potassium  cyanide.  J  J  Smee  §§  points  out  the 
electro-deposition  of  gold  from  a  solution  of 
its  chloride  in  potassium  cyanide.  |{  ||  The  com- 
bination of  hydric  tartrate,  ammonia,  and 
potassium  cyanide,  was  used  in  1857  ^  electro- 
deposit  silver.^^ 

We  have  been  much  assisted  in  getting 
together  ilie  above  particulars  by  a  small 
book,***  lately  printed  by  order  of  the  Com- 
missioners of  Patents,  brought  out  by  Mr. 
Woodcroft,  and  compiled  by  Mr.  W.  H.  Walenn. 
Besides  an  introduction  (which  contains  in- 
formation about  the  deposition  of  antimony, 
the  use  of  weak  electric  currents,  the  deposition 
of  thallium,  and  the  reduction  of  metals  by 
magnesium),  this  work  is  fully  supplied  with  a 
supplement,  a  lucid  preface,  and  two_  indexes. 
In  the  subject-matter  index  it  is  a  novel  feature 
to  find  the  new  nomenclature  employed  to 
identify  chemical  substances  that  would  other- 
wise be  cast  upon  the  sea  of  uncertainty  by  tbe 
numerous  synonyms  employed  by  inventors 
and  patent  agents  in  their  specifications. 

Sets  of  The  Labohatoby.— The  whole  of  the 
numbers  of  The  Labobatobt  may  be  obtained  from 
the  pablisher,  Mr.  Firth,  42A,  Cannon  Street,  either 
bound  or  unbound.  The  volume  contains  many 
original  papers  by  eminent  writers,  and  the  fullest 
published  account  of  the  Chemical  and  Metallurgical 
Classes  of  the  Paris  Exhibition. 

*  Compare  No.  1551  of  the  old  patent  law  with  No.  317  (a.d. 
1861). 
f  Compare  No.  1196  (a.d.  iSsz)  with  No.  619  (a.d.  1861). 


1836  Cad.  1853)  with  No.  loii  (a.d.  1861). 


t  Bee  No.  49  (A.D.  i8$£). 

i  Compare  No.  1836  Cad. 

n  See  'Eleraenta  of  Electro-metallurgy/  by  Alfred  Smee,  F.E.S., 
edition  of  i8$i,  p.  171  and  p.  £ot. 

IT  No.  4784  (A.D.  i86i). 

•*  See  Smee'8  '  Electro-mctallarg;^/  p.  100. 

+t  See  *  Electro-metallur^  Practically  'mated/  p.  44. 

n  SeeNo.xox3(A.D.  1861). 

H  See  Smee's  '  Elcctro-ractanargy.'  p.  183. 

HD  See  No.  2013  (a.d.  1861),  also  No.  1981  (a.d.  1864).  j 

fir  Compare  No.  1540  (a.d.  1857)  with  No.  497  (a.d.  18(^4).  fT  |  f> 

***  '  Abndgments  of  Specifications  relating  to  Platinjc  or  Cloating 
Metals  with  Metals.'  Fart  II.  aj>.  x86i-*i865>  1867,  pp.  74> 
price  lod. 
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ABSTRACTS  OF  FOREIGN  PAPERS. 

BY   HENRY  WATTS,   B.A.,   F.R.S., 
AND   E.  J.   MILLS,  D.SC. 

On  tome  Derivatives  of  Cinnamic  Acid,    By  Ch. 
Glasbb.* 

In  a  former  memoirf  the  author  has  shown  that 
phenyl-dibromopropionic  acid,  produced  by  the  action 
of  bromine  on  phenyl-acrylic  (cinnamic)  acid,  may 
give  rise,  by  its  decomposition,  to  two  isomeric  mono- 
bromophenyl-propionic  acids;  also  that  phenyl- 
propionic  (hydrocinnamic)  acid,  when  subjected  to 
the  action  of  bromine,  sometimes  gives  rise  to  products 
of  substitution,  sometimes  reproduces  phenyl-acrylic 
acid. 

The  experiments  described  in  the  present  com- 
munication show  that  phenyl-acrylic  (cinnamic)  acid 
can  also  unite  directly  with  hypochlorous  and  hypo- 
bromous  acids.  The  addition-products,  which  may 
be  designated  by  the  names  phenyl-monochlorolaotic 
and  phenyl-monobromolactic  acidSf  are  converted  by 
inverse  substitution  into  pkenyl-laotic  acid.  Under 
the  influence  of  hydracids  they  exchange  the  group 
UO  for  the  halogen-element  of  the  hydracid  em- 
ployed; phenyl-lactic  acid  thus  giving  rise  to 
phentfUchloropropioniCi  phenyl-bromopropionic,  and 
phenyl-iodopropionic  acids,  and  the  substitution- 
products  of  phenyl-lactic  acid  giving  rise  to  phenyl- 
dichloropropionic,  phenyl  •  dibromopropionic,  and 
phenyl-ohlorobromopropionic  acids.  These  same  sub- 
stitation-products,  decomposed  under  other  con- 
ditions, lose  the  elements  of  chlorhydric  or  bromhydric 
acid,  and  are  transformed  into  phenyl-pyruvic  acid. 

The  following  are  the  formul»  of  the  bodies  thus 
obtained : 
C6H5.CHt.C  =      .CO4H... Phenyl-acrylic  (cinnamic) 

acid. 
C6H5.CHi.CHOCI  .COzH...Phenyl.chlorolactic  acid. 
C6Hj.CHi.CHOBr.COiH...Phenyl-ibromolacticacid. 
C6U5.CU1.CCU     .COzH... Phenyl  -  dichloropropionic 

acid. 
C6H5.CHjuCBn    .COiH . . .  Phenyl  -  dibromopropionic 

acid. 
C6Hj.CH4.CClBr  .COxU... Phenyl  -  chlorobromopro- 

pionic  acid. 
C6H5.CH1.CHOH  .COzH...?henyl-lactic  acid. 
C6U5.CUx.CUCl   .COxU... Phenyl  .  chloropropionic 

acid. 
C6U5.GHx.CUBr  .COxH... Phenyl  -  bromopropionic 

acid. 
C6H5.CHx.CUI     .COxH . . .  Phenyl-iodopropionic  acid. 
C6U5.CUx.CO        .COxH. . .  Phenyl-pyruvic  acid. 

Phenyl-chlorolactic acid,C^^gClOi. — Free  cinnamic 
acid  combines  but  slowly  with  hypochlorous  acid. 
Better  results  are  obtained  by  adding  aqueous  hypo* 
chlorous  acid  to  a  solution  of  sodium-cinnamate ; 
but  the  best  mode  of  preparation  is  to  generate  the 


»  •BaUetin  de  l'Acad6niie  B.07ale  de  Belgiqoe'  [3],xxir,  14—48 
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hypochlorous  acid  in  the  solution  itself  namehr,  by 
passing  chlorine  into  a  mixed  solution  of  so^bib- 
cinnamate  and  -carbonate : 

2C9H70xNa  +  COjNax  +  CI4  +  HxO 

=  2C9H8C103Na  +  2NaCl  +  COi. 

Clnuaraate.  Phenyl-chlorolaclate. 

The  resulting  aqueous  solution,  freed  i¥om  exoea  of 
hypochlorous  acid  by  addition  of  sulphnrons  acid  and 
from  an  oily  product  (probably  chlorostyrol)  whidk 
forms  at  the  same  time,  by  addition  of  chlorhydiie 
acid,  decantation,  etc.,  is  shaken  up  with  etfaer,  whiek 
dissolves  out  the  phenyl -chlorolactic  acid,  and  de- 
posits it,  on  evaporation,  in  the  crystalline  state. 

Phenyl-chlorolactic  acid  thus  prepared  is  tot 
soluble  in  cold  water,  still  more  in  hot  water,  and 
crystallises  from  a  hot  solution,  on  cooling,  in 
scales  or  very  ik\h.  six-sided  plates,  which  contaiB 
C9H9C10}.HxO,  give  off  their  crystallisation-water 
over  oil  of  vitriol  at  ordinary  temperatures,  and  melt 
at  70*'— 80".  The  acid  dissolves  in  chloroform  and 
crystallises  therefrom  in  well-defiued  anhydroos 
prisms,  which  melt  at  104^  It  easily  decomposei 
under  the  influence  of  various  reagents.  Its  silver 
salt,  C9U8C10;Ag,  is  a  white  precipitate,  composed 
of  microscopic  prisms. 

PAenyl-brotnolactic  acid,  CoHgBrOi. — ^This  add 
cannot  be  conveniently  prepared  in  the  same  msaamr 
as  the  preceding,  on  account  of  the  large  qnantity  of 
oily  bromostyrol  which  forms  at  the  same  time.  It* 
is  more  easily  obtained  by  the  action  of  boiling  water 
on  phenyl-dibromopropionic  acid,  C)H3(C6H5)BrxOx 
(which  is  produced  by  direct  addition  of  bromine  to 
cinnamic  acid).  This  acid,  as  observed  by  Erlea* 
meyer,*  undergoes,  when  boiled  with  water,  two  kinds 
of  decomposition,  the  smaller  portion  of  it  yielding 
monobromostyrol,  bromhydric  acid,  and  carbon-^- 
oxide,  while  the  larger  portion  exchanges  1  at. 
bromine  for  1  at.  HO,  producing  the  acid  ^H9Br(^. 
The  resulting  aqueous  solution,  after  being  freed 
from  oily  products,  deposits  the  acid  on  cooling  in 
six-sided  plates  resembling  phenyl-chlorolactic  add. 

Phenyl-bromolactic  aci^  is  very  soluble  in  hot 
water,  also  in  alcohol  and  in  ether,  and  separatei 
from  its  ethereal  solution  by  spontaneous  eyapora- 
tion  in  groups  of  small  prisms  irregularly  crossed.  It 
likewise  dissolves  in  warm  chloroform,  and  separates 
by  cooling  and  evaporation  in  beautiful  anhydroos 
prisms  melting  at  I35^  The  crystals  deposited  from 
the  aqueous  solution  contun  2C9H9Br03.HxO.  and 
melt  some  degrees  lower.  Both  the  acid  and  its 
salts  are  very  unstable.  The  siher-salt,  CgBEsBrO]  Ag, 
is  formed  by  adding  dilute  ammonia  (not  in  excess) 
to  an  alcoholic  solution  of  the  add  mixed  with  silver- 
nitrate,  and  is  deposited  in  very  characteristic  flat- 
tened needles.  It  is  very  unstable,  being  decomposed 
both  by  light  and  by  a  gentle  heat. 

Phenyl'dichloropropiome  acid,  C9H8CIXOJ1. — ^Thk 
acid  is  formed  by  heating  phenyl-chlorolactic  acid  to 
40°  or  50°  with  fuming  chlorhydric  acid — 

C9H9a03  +  HCl  =  HxO  -h  C9HsCUOa. 
The  liquid  left  to  itself  in  a  closed  venel  deposits  tW 

*  'Zeitsdmft  fur  Chemie,'  1864,  P-  S45* 
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new  acid  in  small  prismatic  crystals.  It  is  insoluble 
in  water,  and  very  unstable,  being  ea^ly  reconverted 
into  phenyl-cblorolactic  acid — this  cbange  taking 
place  in- a  few  days  when  fuming  chlorhydric  acid 
containing  crystals  of  phenyl-dichloropropionic  acid, 
ia  exposed  to  the  air. 

Phentfl-dibromopropionie  acid,  C9H86ri02,  pre- 
pared like  the  preceding,  crystallises  in  thin  scales, 
identical  with  the  product  obtained  by  the  direct 
addition  of  bromine  to  cinnamic  acid.  It  melts  at 
195°,  and,  like  the  preceding,  is  easily  reconverted 
into  phenyl-bromolactic  acid. 

Phenyl-chlorohromopropionie  acid,  C9H8C16rOx.— 
This  acid  may  be  prepared  either  by  the  action  of 
chlorhydric  acid  on  phenyl-bromolactic  acid,  or  of 
bromhydric  acid  on  phenyl-chlorolactic  acid  : 

C9H9CIOJ  +  HBr  =  HzO  +  C9H8ClBrOx, 
C9H9Br03  +  Ha  =  H2O  +  C9H8ClBr04. 

The  products  of  the  two  reactions  are  identical.  The 
acid  crystallises  from  benzol  in  rhomboidal  scales, 
melts  at  170° — 180%  sublimes  easily  at  160°,  and 
decomposes  by  prolonged  heating  to  higher  tempera- 
tares. 

Fuming  iodhydric  acid  does  not  act  on  phenyl- 
chlorolactic  or  phenyl-bromolactic  acid;  but  on 
heating  the  liquid,  iodine  is  set  free,  and  an  oily  body 
is  formed,  which  crystallises  on  cooling.  The  reaction 
probably  takes  place  as  shown  by  the  following 
equations : 

C9H9CIO3   +  HI  =  C9H8CIIOX  +  HxO, 
C9H8CIIOX  -f  HI  =  C9H9C10x  -f  I2. 

JPhenyl-laetic  acid,  C9H10O3. — This  acid  is  pro- 
duced from  its  chlorinated  or  brominated  derivative 
by  the  action  of  sodium-amalgam.  When  purified  by 
repeated  crystallisation  from  water — or,  better,  by 
converting  it  into  a  barium-salt,  decomposing  this 
salt  with  sulphuric  acid,  agitating  the  filtered  solution 
with  ether,  and  leaving  the  ethereal  solution  to 
evaporate, — it  forms  per^tly  white  irregular  masses, 
consisting  of  extremely  fine  and  brittle  needles.  It 
melts  at  93° — 94°,  dissolves  very  easily  in  alcohol  and 
ether,  in  all  proportions  of  boiling  water,  and  is 
moderately  soluble  in  cold  water.  The  crystals  are 
anhydrous.  The  acid  cannot  be  volatilised  without  de- 
composition. When  heated  to  180°  it  is  resolved  into 
cinnamic  acid  and  water,  C9H10O3  =  C9H8OS  +  H2O, 
and  if  it  be  heated  rapidly  to  a  higher  temperature 
•tyrol  is  formed  at  the  same  time,  constituting, 
uideedy  the  chief  product — 

C9H10OJ  =  C8H8  +  HiO  -f-  COx. 

PhenyUlactatc  of  potassium,  C9H^0)K,  is  ob- 
tained by  neutralisation  and  evaporation,  as  a  crys- 
talline, slightly  deliquescent  mass.  The  harium-acdt, 
(C9H903)xBa,  separates  from  a  solution  slowly  eva- 
porated over  oil  of  vitriol,  in  hemispherical  groups  of 
wcdl-defined  prisms,  and  by  cooling  from  a  hot 
saturated  solution,  as  a  crystalline  powder,  apparently 
containing  water  of  crystallisation.  The  stlver-saU  is 
depoaited,  on  cooling,  from  a  hot  and  moderately 
dilute  solution  of  the  potassium-salt  mixed  with  silver- 
nitrate,  in  shining  scales.  A  solution  of  potassium 
phenyl-lactate  also  gives,  i^th  lead  aeetate  in  dilate 


solutions,  a  white  flooculent  precipitate,  with  ferric 
chloride  a  yellowish  precipitate,  and  with  cuprio 
sulphate  a  bluish  precipitate. 

Phenyl-lactic  acid  treated  with  hydracids  easily 
gives  up  I  at.  HO  for  the  halogen  element  of  the 
hydracid,  producing  substitution  -  derivatives  of 
phenyl- propionic  acid.  The  prodacts  may  be  purified 
by  washing  with  cold  water,  solution  in  alcohol,  and 
gradual  precipitation  with  cold  water. 

Phenyl'chloropropionic  add,  C9H9CIO1,  crystallises 
in  perfectly  white  shining  scales  at  1 26°,  and  decom- 
poses at  a  somewhat  higher  temperature,  giving  off 
chlorhydric  acid  and  leaving  cinnamic  add.  The 
same  decomposition  takes  place  still  more  readily 
under  the  influence  of  alcoholic  potash. 

PhenyUhromopropionic  acid,  C9H9BrOz,  is  obtained 
by  precipitation  with  water  from  its  alcoholic  solu- 
tion, as  a  light  powder  composed  of  small  scales.  It 
is  more  unstable  than  the  preceding  compound,  being 
resolved  at  130**,  and  also  by  boiUng  with  alkaline 
water,  into  bromhydric  and  cinnamic  acids. 

Phenyl'iodopropionic  acid,  C9H9IOX,  prepared  like 
the  chlorinated  acid,  forms  small  curved  needles 
without  lustre.  It  is  still  more  unstable  than  either 
of  the  two  preceding  acids,  being  decomposed  at  i  ao*', 
with  liberation  of  iodine.  With  alcoholic  potash  it 
easily  yields  cinnamic  acid,  while  a  large  quantity  of 
styrol  remains  in  the  aqueous  solution. 

Popoff*  has  shown*  that  cinnamic  acid  heated  with 
fuming  iodhydric  acid  yields  hydrocinnamic  (phenyl- 
propionic)  acid.    It  is  probable  that   phenyl-iodo- 
propionic    acid    is    first    formed,    but   immediately 
converted  into  phenyl-propionic  acid,  with  liberation  , 
of  iodine,  as  shown  by  the  following  equations : 
C9H8O1  4-  HI  =  C9H9lOx, 
C9H9IOZ  +  HI  =  C9H,oOz  -+-  Ix. 

Phenyhpyruvic  acid,  C9H8O3  =  CjHj(C6H5)03,  is 
produced  by  the  action  of  alcoholic  potash  on  phenyl- 
chlorolactic  or  phenyl-bromolactic  acid,  C9H9CIO3  — 
HCl  =  C9H8O1.  On  agitating  the  mixture  a  pre- 
cipitate is  formed,  consisting  of  potassium-chloride 
and  phenyl-pyruvate.  The  latter  may  be  dissolved 
out  by  boiling  alcohol,  and  crystallises  on  cooling  in 
white  shining  scales  containing  C9H7O3K. 

A  concentrated  solution  of  this  potassium-salt 
treated  with  a  strong  acid  yields  phenyl-pyruvic  acid, 
in  the  form  of  oily  drops,  which  immediately  beg^ 
to  decompose,  .throwing  off  carbon-dioxide.  At  a 
winter  temperature  these  drops  solidify  to  nacreous 
scales,  which,  if  quickly  taken  out  and  pressed,  may 
be  preserved  for  some  hours  without  sensible  altera- 
tion. The  acid,  distilled  with  water,  gives  off  an  oil 
which  has  a  pungent  aromatic  odour,  and  unites  easily 
with  acid  sodium-sulphite,  giving  off  carbon-dioxide 
at  the  same  time.  This  oil  is  probablv  the  aldehyde 
of  toluylic  acid,  formed  according  to  the  equation — 
C9H8O3  =  C8H80x  +  COx. 

Phenyl-pyruvate  of  potassium  is  very  soluble  in 
hot  water,  but  the  solation  gradually  decomposes, 
yielding  carbonate  of  potassium,  and  a  resin,  which  is 
probably    a   polymer    of  toluylic    aldehyde.     The 
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sodium-saU,  C9H705Nft,  prepared  by  gaturation, 
cryatallises  from  alcohol  in  tufta  of  flattened  needles. 
It  is  much  less  soluble  in  alcohol  than  the  potassium- 
salt.  The  silver^salt,  C9H703Ag.,  prepared  by  pre- 
cipitating the  potassinm-salt  with  silver-niti-ate,  or 
directly  by  decomposing  phenyl-chlorolactate  of 
ammonium  with  silver-nitrate,  crystallises  from 
water  as  a  white  powder  formed  of  microscopic  six- 
sided  scales.  It  is  easily  decomposed  under  the 
influence  of  light  or  heat. 

JSthyl-phenyUpyrufiate,  C^HyOi-CzHs,  prepared  by 
decomposing  the  silver-salt  with  ethyl-iodide,  is  an 
oily  liquid  having  an  agreeable  fruity  odour.  It  is 
decomposed  by  boiling  with  baryta-water,  yielding 
carbonate  of  barium— partially,  also,  by  distillation. 

On  the  constitution  and  mutual  relations  of  the 
preceding  acids,— The  remarkable  fact  that  phenyl- 
chlorolactic  acid  treated  with  bromhydric  acid,  and 
phenyl-bromolactic  acid  treated  with  bromhydric 
acid,  yield  one  and  the  same  phenyl -chlorobromolactic 
acid,  10  of  great  importance  in  a  theoretical  pointy  of 
view.  To  explain  this  and  other  reactions  of  cin- 
namlc  acid  and  its  derivatives,  the  author  represents 
cinnamic  acid  as  a  body  having  gaps  or  unsatisfied 
affinities,  and  supposes,  moreover,  that  these  unsatis- 
fied affinities  belong  to  a  single  atom  of  carbon, 
namely,  that  which  is  directly  attached  to  the 
carbonyl-group.  Erlenmeyer,  on  the  other  hand, 
does  not  admit  any  unsatisfied  affinities  in  cinnamic 
acid,  but  supposes  that  two  of  its  carbon-atoms  are 
united  by  two  affinities  belonging  to  each  of  the 
carbon-atoms.  These  two  modes  of  viewing  the  con- 
■titution  of  this  acid  may  be  represented  as  follows : 
C6Hs  C6H5 

;-  I  I 

CHi  CH 

I  II 

I  I 

CO»H  COxH 

(Glaier.)  (Erlenmeyer.) 

The  reactions  which  end  in  the  production  of 
phenyl-chlorobromopropionic  acid  may  be  represented, 
according  to  Glaser's  view,  by  the  following  for- 
mulsD: 

Cinnamicacid C6H5.CHz.Csr       COzH. 

Phenyl-chlorolactic  acid  CdHsCHz-CClOH  .COxH. 
Phenvl-chlorobromopro- 

pionicacid C6H5.CHz.CClBr  .COzH. 

And— 
Phenyl-bromolactic  acid  C6Hs.CHz.CBrOH  .ClzH. 
Phenvl-chlorobromopro- 

pionicac-d CeHj-CHz-CBrCl    .CUH. 

Here  it  appears  that  the  chlorine  and  bromine  belong 
to  the  same  atom  of  carbon,  and  cannot  produce 
isomery  when  they  unite  with  the  cinnamic  acid  to 
form  phenyl-chlorobromopropionic  acid. 

The  same  series  of  reactions,  represented  according 
to  Erlenmeyer's  formulse,  are  as  follows  : 
Cinnamicacid C6Hs.CH=:      CH.COiH. 


Phenyl-chlorolactic  add  CfeHs-CHaCHOaOOxE 

Phenyl-  chlorobromolac- 
tic acid  C6H5.CHCLCHBr.00;a 

And— 

Phenyl-bromolactic  acid  C6H5.CHBr.CHOH.CO1H. 

Phenyl  -chlorobromolac- 
tic acid   C6H5.CHBr.CHa.CO1a 

Here  the  bromine  and  chlorine  are  united  to  fifc* 
cut  atoms  of  carbon,  and  occupy  different  poatiw; 
the  two  acids  thus  formed  should,  therefore,  be 
isomeric,  and  not  identical,  as  experiment  shows  tb» 
to  be.  Moreover,  according  to  Erlenmeyer's  tlseon, 
there  should  be  two  normal  phenyl-lactic  i«fe 
namely — 

C6H5.CHz       .CHOH.COzH. 

C6H5.CHOH  .CHz     .COzH. 

But  the  author's  experiments  show  that  phejl* 
chlorolactic  and  phenyl-bromolactic  acids  yi«ldtta 
same  normaHicid. 

From  all  these  facts  the  aaihor  inferj  that  the  tv) 
unsatisfied  affinities  which  come  into  play  in  tia 
numerous  reactions  of  cinnamic  acid  belong  to  tJ» 
same  atom  of  carbon.  It  still  remains,  however,  U 
decide  to  which  of  the  two  carbon-atoms  in  the 
lateral  chain  of  the  molecule  these  unsatasficd  s^ 
ties  are  to  be  attributed.  This  question  the  intw 
hopes  to  solve  by  future  experiments. 

Professor  Eekule,  in  reporting  upon  M.  GliB^ 
paper  to  the  Belgian  Academy  of  Science^  obwrei 
that  the  author's  hypothesis  respecting  the  constitt- 
tion  of  cinnamic  acid  affords  a  simple  and  degnt 
explanation  of  the  facts  detailed  in  the  paper.  SeTCf- 
theless,  he  is  inclined  to  doubt  whether  this  hypo- 
thesis  can  be  regarded  as  affording  the  true  erpreas® 
of  the  constitution  of  cinnamic  acid;  inasmod 
as,  though  perfectly  satisfactory  when  viewed  a 
connection  only  with  the  facts  above  detaiH  '^ 
does  not  apply  with  equal  facility  to  certain  mctifl« 
described  by  M.  Glaser  in  his  former  memoir ;  tks» 
it  does  not  explain  how  phcnyl-dibromopropionic  k» 
can  give  rise  to  two  isomeric  phenyl-monobromiflT* 
acids,  and  still  less  that  these  two  acids,  io  nnitiaK 
with  bromine,  can  produce  two  isomeric  modificiti*^ 
of  phenyl-tribromopropionic  acid. 

On  Albumen  and  its  Decomposition  hjf  Fotatk.  Ifg 
E.  Thbilb,* 

Albumen  containing  only  a  small  amount  of  m*" 
ral  constituents  was  prepared  in  the  folloiring  wiy^" 
The  white  pf  sixteen  eggs  was  dissolved  in  a  hi? 
volume  of  water,  filtered  as  soon  as  it  had  beoB** 
clear,  and  the  filtrate  mixed  with  alcohol  as  long  » 
a  precipitate  continued  to  form.  After  long  «*^ 
ing  the  alcoholic  liquid  was  replaced  by  ether,  m 
which  the  albumen  was  long  agitated,  and  from  wbo 
it  was  finally  filtered.  The  last  traces  of  ether  weff 
removed  at  40"— 50°  by  a  current  of  dry  air.  Afi» 
fourteen  days'  repose  over  calcic  cbloi^e  the  •Iw* 
men  became  hard,  brittle,  and  transparent;  it  w«gW 
twenty  grammes. 

•  *  Qiem.  CeatnOb.,'  K  Jj*.  1867.  m^ 
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Analysis  of  the  sabstttnce  tbas  prepared  led  to  the 
inala — 

C74Hii4Ni7SO 

r  tlie  organic  parfc,  an  expression  which  closely 
proximates  to  that  of  Lieberkiihn — 

C74HiizNi8SOzx. 

hen  pure  albnmen  is  gradually  heated  it  loses  a 
oportion  of  water  at  loo^  and  another  at  130°; 
Bse  are  in  excess  of  the  formula  above  given. 
In  order  to  ascertain  the  nature  of  the  action  of 
tash  on  albumen,  some  vitellin  (which  may  be 
yarded  as  a  mixture  of  albumen  and  casein)  was 
bxnitted  to  experiment.    43'57  grammes  vitelliu, 

gramnies  potassic  hydrate,  and  250  c.c.  water,  were 
Ixed  together,  and  allowed  to  stand  for  three 
jeks  at  a  mean  temperature  of  50*^.  The  brown-red 
[nid,  which  smelled  weakly  of  ammonia,  was  filterod 
rongb  asbestos  and  boiled;  it  then  evolved  0-212 
amnie  ammonia,  but  no  potassic  sulphide  was 
rmed.     On  adding  bydric  sulphate  until  the  point 

exact  neutrality  was  reached,  the  liquid  changed 

yellow  and  green,  emitted  an  offensive  odour,  and 
olved  abundance  of  carbonic  dioxide.  Dilution 
used  the  return  of  the  yellow  colour  and  the  pre- 
pitation  of  0*039  gramme  of  a  flocky  substance. 
be  filtrate  was  evaporated  to  dryness  at  100^  and 
te  dry  residue  pulverised ;  ether  extracted  from  it 
►me  fatty  bodies  of  very  penetrating  smell.  The 
lass  was  then  treated  successively  with  absolute 
cohol,  with  alcohol  of  80,  and  alcohol  of  60  per 
int.  The  last-named  solvent  left  behind  nothing 
at  potassic  sulphate.  The  alcoholic  solutions  con- 
lined  leucine,  tyrosine,  and  two  brown  extract- 
ke  bodies  of  different  solubility. 

The  fiocky  substance  which  was  precipitated  on 
entralisation  and  dilution  of  the  original  filtered 
quid  had  the  following  composition  :* 

Carbon 66'3i 

Hydrogen 1066 

Nitrogen  6-17 

Sulphur 072 

Oxygen i6'i4 


rhich  is  evidently  that  of  some  ill-defined  product  of 
lartial  decomposition.  One  of  the  brown  substances 
ras  partly  soluble  in  absolute  alcohol  and  completely 
oluble  in  alcohol  of  90  per  cent.  It  is  crystalline 
nd,  in  the  anhydrous  condition,  milk-white ;  but  a 
ery  brief  exposure  to  air  converts  it  into  an 
tmorphons  glutinous  mass.  Analysis  leads  to  the 
6rmula  CsHisNxOy.  The  aqueous  solution  is  acid, 
lUd  produces  a  white  precipitate  with  argentic 
titrate,  mercuric  nitrate,  polyplombic  acetate,  baric 
ind  sodic  hydrate,  but  a  yellow  precipitate  with 
>latinic  chloride.  Dry  vitellin  yields  about  13  per 
»nt.  of  the  new  body. 

The  second  brown  substance  is  insoluble  in  absolute 
dcohol  or  alcohol  of  90  per  cent.  In  its  composition 
t  approaches  the  formula  C4H9NO1,  which  is  that 

*  After  deduction  of  uh  and  vater. 


of  a  homologne  of  glycocoU.  Mercuric  nitrate  g^ves 
with  its  aqueous  solution  a  voluminous  precipitate, 
which,  according  to  a  single  mercury  determination, 
is  probably  2C4H9NO1  +  Hg(NOj)i.  Both  of  the 
brown  bodies  are  chemically  very  analogous  to  glyco- 
coU or  alanine. 


On   Toluol'Sulphurous  Acid,     By  B.  Otto  and 

OSCAB  VON  GbITBEB.* 

Toluol-sulphurous  acid  is  prepared  in  the  same 
manner  as  benzol-sulphurous  acid,  namely,  by  the 
action  of  sodium-amalgam  on.sulpho-toluylic  chloride 
in  presence  of  dry  ether  or  benzol — 

CyHyClSOz  -f  Naz  =  CyHyNaSOi  -f  NaCl, 

the  sodic  being  converted  into  the  hydric  salt  by  the 
action  of  hydric  chloride.  The  acid  is  purified  by 
recrystallisation  from  water,  from  which  it*  sepa- 
rates in  long  needles,  having  the  lustre  of  satin. 
It  fuses  at  85^  and  decomposes  if  heated  beyond 
100°. 

Toluol-sulphurous  acid  remains  unaltered  in  an 
atmosphere  of  dry  oxygen,  but  in  presence  of 
moistdre  oxygen  is  rapidly  absorbed,  with  f  'rmalioii 
of  toluol- sulphuric  acid,  fusing  at  104° — 105°. 

The  toluol-sulphites  are,  for  the  most  part,  easily 
soluble  in  alcohol  and  hot  water ;  they  are  obtained 
by  neutralising  the  aqueous  solution  of  the  acid  with 
an  oxide,  or  the  corresponding  carbonate.  The  calcic 
salt,  (C7H7SOz)iCa  4-  4HiO,  crystallises  in  small 
white  needles.  The  basic  salt  is  anhydrous,  highly 
electrical,  and  floats  upon  water  like  stearic  acid. 
The  argentic  salt  is  a  heavy  white  precipitate, 
crystallising  from  a  large  volume  of  water  in  white 
iridescent  needles.  The  solution  of  the  sodic  salt 
furnishes  a  precipitate  with  plumbic  and  polyplumbic 
acetate,  zinc  sulphate,  stannous  chloride,  mercurous 
nitrate,  ferrous  sulphate,  and  ferric  chloride,  and  also 
with  cupric  sulphate. 

If  the  acid  be  dissolved  in  hct  alcohol  containing 
hydric  chloride  the  ethylic  ether  is  soon  formed ;  it 
may  be  precipitated  by  water.  Ethylic  toluol-sul- 
phite is  an  oily  body,  of  fruity  smell,  soluble  in  ether 
in  all  proportions,  and  not  to  be  distilled  without 
decomposition.  * 

Bromine  acts  readily  on  toluol-sulphurous  acid 
suspended  in  water,  replacing  one  eighth  of  the 
hydrogen  of  the  acid,  and  so  forming  toluol-sulphuric 
bromide,  CyHySOiBr.  The  new  bromide  is  insoluble 
in  water,  but  dissolves  in  alcohol,  ether,  and  benzol ; 
its  crystalline  form  closely  resembles  that  of  calcite, 
and  it  melts  between  95*  and  96^  That  this  sub- 
stance is  really  a  bromide,  and  not  a  brominised  acid, 
is  shown  by  its  deportment  with  strong  aqueous 
ammonia,  with  which  it  furnishes  sulphotoluolamide 
(C7H7SOZ.H1N)  and  hydric  bromide.  Sulphotoluol- 
amide is  pretty  easily  soluble  in  hot  alcohol  or  hot 
water,  and  fuses  at  139° — 140°,  in  accordance  with 
Jaworsky's  observation.f  The  bromide,  moreover, 
yields  ethylic    toluol-sulphate  with  warm  absolute 

•  *  Ann.  Ch.  Pharm.,*  cxUi,  91. 
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alcohol,  and  potasno  tolnol-Bolphate  with  potasuc 
hydrate.  These  facts  lead  to  the  condosion  that 
tolaol-stdpharous  add  should  rather  he  regarded  as  a 
hydride  than  an  acid.  Chlorine  reprodaces  the 
original  chloride. 

Toluol- sulphuric  hydride,  if  placed  in  contact  with 
zinc  and  dilute  hydric  sulphate,  produces,  as  Marker* 
first  observed,  hydro-metabenzylic  sulphide,  a  sub- 
stance which  is  volatile  with  the  vapour  of  water,  and 
fUses  at  42° — ^43^  The  reaction  may  be  expressed 
by  the  equation — 


C7H7I 

SO    yo 

H  J 


+  3Hi  =  «HiO+  ^^2^}$ 


and  toluol-sulphuric  hydride  may  he  represented  as 
standing  midway  between  toluol-sulphuric  chloride 
and  hydro-metabenzylic  sulphide : 

(i)     C7H7SO1.CI  +  Hi  =  C7H7SOi.H  +  HCl; 

(a)    CyHySOi-H  +  jHx  =  C7H7S.H  +  aH*0. 

A  Simple  I^roeesifor  Preparing  CrtfttalUne  Chromic 
Oxide,    By  R.  OTTO.f 

Dry  and  powdered  potassic  dichromate  is  placed  in 
a  tube  of  difficultly  f\Asible  glass,  and  heated  gently 
in  a  slow  stream  of  dry  hydrogen.  Vapour  of  water 
is  soon  seen  to  emerge  from  the  tube,  and  the  reduc- 
tion is  complete  in  a  short  time. 

2K*Cn07  -I-  3Hz  =  3KaCr04  -f  sHiO  -f  CnO|. 

After  cooling,  the  dry  mass  admits  of  easy  removal 
from  the  tube ;  water  dissolves  .potassic  chromate 
and  leaves  behind  magnificent  spangles  of  chromic 
oxide,  having  the  lustre  of  the  wings  of  the  golden 
beetle.  Otto  thii^s  that  the  medium  in  which 
crystallisation  takes  place  is  potassic  chromate, 
cluromic  acid  first  being  liberated  and  then  reduced. 
A  special  experiment  has  convinced  him  that  without 
the  alkaline  salt  only  an  amorphous  product .  is 
obtained. 

On  Argtntoue  and  Argentic  Hydrate,    Sy  C. 

Wbltzibk.J 

If  a  plate  of  polished  silver  be  placed  in  a  perfectly 
neutral  solution  of  hydric  peroxide  bubbles  of  oxygen 
soon  cover  the  snr&ce  of  the  metal,  which  is  gradually 
dissolved  as  argentosum.  A  g^y-white  deposit  is 
formed  on  the  plate,  and  a  blue-grey  precipitate 
makes  its  appearance  in  small  quantity. 

If  the  solution  be  left  in  contact  with  air  it 
slowly  acquires  a  brownish-red  colour,  and  a  little 
silver  is  precipitated.  If  evaporated,  a  colourless 
crystalline  mass  is  obtained,  which,  on  treatment 
with  water,  leaves  silver  behind.  The  solution  now 
contains  argentic  hydrate,  has  a  weak  alkaline  reac- 
tion, and  gives  argentic  chloride  with  hydric  chloride. 
A  solution  of  argentous  hydrate  gives  a  precipitate 


•  'Ann.  Ch.  Pharm.,'  czxxri,  pj. 
t  '  Ann.  Ch.  Pharm.,'  cxlii,  xox. 
%  'Ann.  Ch.  Pharm./  cxlii,  X05. 


of  argentic  chloride  and  silTer  with  bydzie  cUori^ 
but  no  precipitate  with  hydric  sulphide.     The  lv*l 
mation  of  argentous  hydrate  and  its  decoanpositiai 
on  evaporation  are  shown  in  the  eqoations — 

(i)  aAgx  -f  HaO»  =  2H(Agx)0  ; 


(2) 


3H(Agi)0  =:  aHAgO  +  A^a. 


On  the  Proration  of  the  Fatty  AleohoU  from  Amr 
Primary  JHemiere,    By  A.  Sisbsoh.* 

The  author  is  engaged  in  a  aeries  of  researehes  « 
this  subject,  and  has  now  published  the  first  rrndSM 
of  his  experiments.  In  these  he  has  endeavoorEd  tt 
transform  ethylic  alcohol  into  hydric  propioaafi^ 
hydric  propionate  into  propionic  sldehyde,  and  tka 
last  into  the  corresponding  alcohoL 

Ethylic  cyanide  was  prepared  in  accordance  w^ 
Williamson's  ^rections,t  and  converted  into  ealek 
propionate,  the  weight  of  which  was  300  gianiM. 
The  proper  amount  of  caldc  formiate  was  then  adddd 
and  the  whole  distilled,  in  successive  small  portaaai^ 
in  a  glass  retort.  170  grammes  of  liquid  were 
obtained,  one  third  of  whose  volume  consisted  of  a 
light  oily  body  smelling  of  oenanthol ;  the  rest  wss 
chiefly  water.  The  oily  body  was  repeatedly  treated 
with  a  strong  solution  of  monosodic  sidphite,  and  tilt 
portion  insoluble  in  that  liquid,  after  drying  with 
potassic  carbonate,  was  separately  distilled ;  the  ti- 
tillate weighed  30  grammes.  By  repeated  fractinn^ 
tion  it  was  dividc^i  into  four  portions,  boiling  at 
40**— 90°,  90°— 96%  96°— 99^  100^— loi^  The  bit 
two  agreed  in  giving  with  sodium-amalgam  nb- 
stances  of  the  nature  of  alcohols,  which  conld  be  eon- 
verted  into  iodides;  but  the  last  was  the  only  one 
of  the  fractions  which  in  its  composition  corre^ooM 
to  a  definite  formula — ^that  of  propione. 

The  compounds  which  had  dissolved  in  the  aolvtiaa 
of  monosodic  sulphite  were  liberated  by  pofessk 
hydrate,  dried  by  means  of  the  carbonate,  and  <fit> 
tilled.  30  grammes  of  distillate  were  obtained  aai 
redistilled  several  times.  Nine  fractions  were  thai 
procured,  whose  boiling-points  ranged  from  55°  t» 
200°;  one  of  them  yielded  results  on  analysis Vhkk 
corresponded  with  the  formula  of  diethylacetoae; 
moreover,  it  agreed  in  its  boiling-point  (137'' — 139") 
with  that  substance  as  prepared  by  Frankland  (who 
gives  the  temperature  137*5° — 139^-  The  author 
remarks,  in  conclusion,  *<  This  much  may  be  saicif 
asserted,  that  propionic  aldehyde  cannot  be  jweparei 
in  this  way,  and  that  the  process  for  transfianoxB; 
fatty  acids  into  theur  aldehydes,  which  Piria  dis- 
covered and  Limpricht  termed  a '  dass-reactiao,*  ii 
by  no  means  universal,  for,  even  with  the  tluri 
member  of  the  series,  propionic  acid,  instead  of 
the  aldehyde,  only  isomeric  or  allied  bodSes  aic 
obtained." 

Michaelson  has  already  shown^  that  a  mixture  ef 
calcic  butyrate  and  formate  gives  a  very  compficaled 
result  on  distillation. 
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Oxalic  acid  and  its  homologues,  synthesis 

of  (Berthelot),  16 
Oxalo-hydroxamic  acid  (Losseu),  310 
Oxygen,  process  for  the  preparation  of 

(Mallet),  126 
Paraoxybeiizoic  acid,  derivatives  of  (La- 

deuburg  and  Fitz),  380 
Phenols,  contribution  to  the  history  oC 

the  (Dusart),  186 
Phenvlsiilphuric  acid  (Waschtschenko- 

baehartscheuko,  xfi 
Physosti^in  (Hesse),  31 
Picric  acid,  compounds  of,  with  hydro- 
carbons, ana  on  thdr  use  in  analysis 

(Berthelot),  257 
Potassic   permanganate,   action  of,  on 

bydric  peroxide  (Swiontkowski),  293 
Psencbmorphine  (Hesse),  145 
Qualitative   analysis   without  the  use 

of  ammonia  or  bydric  sulphide  (Emil 

Zettnow),  357 
Bosaniline,    action    of    aldehydes    on 

(Schilf),  48 
BuAgallic  acid,  derivative  of  (Malin),  372 
Sarkolactic   acid  in  urine  (Schultzen), 

278 
Silidc  acid,  on  the  isomeric  states  of 

(Fr6my),  87 
Silioo-acetic  anhydride  (Friedel  and  La- 

denburg),  50 
Bilicon,    compounds   of    (Friedel   and 

Ladenberg),  144 
SUver,  iodide  of  (Deville).  107 
Stassfurt  method  of  potash  determina- 
tion (Becker),  294 
Succinic  acid  (Claus) ,  40 
Sulphobenzide  (Otto  and  Ostrop),  146 
Sulphuric    add,    manufacture    of  (B. 

Weber),  356 
Thallium,  amalgam  of  (Regnauld),  108 
Titiosinnamine  (Maly),  185 
Titanic  iodide,  preparation  and  properties 

of  (Hautefeuille),  222 
Toluol-sulphurous     add     (Otto      and 

Oruber,  453 
Ureas,  new  class  of  (Wurtx),  277 
Yalerylene  new  derivatives  of  (Reboul), 

JO 

Yalerylene,  the  polymers  of  (Reboul),  68 
Yoltaic  battery,  practical  method  of  de- 
termining  the  constants  of  (Bay- 
naud),  422 
Xylene,  chlorinated  derivatives  of  (Lanth 
and  Grimaux),  288 

Bkitish  Association  7oe  thi  Aotaitci- 

XBIIT  of  SciElfCX: — 

Atmospheric  electricity,  results  of  obser- 
vations of,  by  J.  1),  Everett,  D.C.L., 
407 

Compound  formed  by  direct  union  of 
aldehyde  and  anhydrous  prussic 
add,  by  Maxwell  Simpson,  M.D., 
and  A.  Gautier,  M.D.,  447 
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Bkitish  As80ci4Tioir— eon/ijiMei. 

Dyaamo-munietic  machine,  by  W.  Ladd, 

F.R.A.S.,  407 
Introductory  addroM   to  Section  A.— 

Mathematical  and  physical  icience, 

by  Sir  W.  Thomion,  407 
Introaactory  address   to  Section  B. — 

Chemical  science,  by  T.  Anderson, 

M.D.,  F.R.S.E..  J97 
Manfraoese,  oxide  of,  new  mannfaetur- 

ine  process  for  regeneration  of,  by 

Walter  Wcldon,  445 
NitroKencoos  matters  in  water,  note  on 

Messrs.  Wanklyn,   Chapman,   and 

Smith's  method  of  determining,  by 

Dngald  Campbell,  F.C.S.,  43$ 
OAcial  programme,  367 
Proceedinics  of  Section  B.speeial  report 

of,  409 
Stereoscope,  on  a  real  image,  by  J.  Clerk 

Maxwell.  F.R.S.,  408 
Succinic  acid,  on  the  formation  of,  from 

chloride  of  ethylidene,  by  Maxwell 

Simpson,  M.D.,  F.R.S.,  446 
British  Pharmaceutical  Conference,  410 

CnEVICAL  SOCIXTT  :  — 

Anniversary  meeting,  10 

Atomicity,  discussion  on,  161 

Bassett  on  the  chloride  of  carbon  of 
Julin,  24Z 

Brodie  on  idenl  chemistry.  198 

Chapman  and  Smith  on  the  oxidation  of 
the  acids  of  the  lactic  series,  60 

Chapman  and  Smith  on  the  oxidising 
action  of  permanganate  of  potas- 
sium, 70 

Crace-Calvert  on  the  oxidising  power  of 
charcoal,  vj 

Crace-Calvert  on  the  presence  of  soluble 
phosphate  in  cotton  fibre  and  seeds, 
70 

Dnpr6  on  the  addition  of  plaster-of-paris 
to  must,  137 

Daprd  on  the  changes  in  the  proportion 
of  acid  and  sugar  during  the  ripen- 
ing of  fruit,  117 

Gibsone  on  an  adapter  to  absorb  sul- 
phuretted hydrogen .  1 37 

Oindstone  on  crystalusea  glycerine,  26 

Gladstone  on  pyrophosphonc  add,  240 

Fcrkiu  on  some  derivatives  of  hydride  of 
salicyl.  136,  239 

Pliipson  on  bilihry  calculi,  Z43. 

BAmmelabcrg  on  the  constitution  of  the 
phosphites,  136 

Spiller  on  the  weathering  of  copper  ores, 
69 

Stenhouse  on  the  action  of  chloride  of 
iodine  on  picric  acid,  241 

Wanklyn,  Chapman,  and  Smith,  on 
water  analysis  and  the  determina- 
tion of  organic  matter  in  water,  £41 

Wright  on  the  practical  loss  of  soda  in 
the  alkali  manufacture,  138 

Coal*Oas,  a  course  of  six  lectures  on,  by  £. 
Frankland,  F.R.S.,  11,  33,  1x9,  169^ 
207,261 

CoVRKSPONDXnCX  :— 

Aeidum    nitro-hydrochloricum    (W.  £. 

Heathfield),  284 
Albuminoid  matter  in  water,  335,  ai8 
Artificial  quinine  (W.  L.  Soott),  116 
Black-ballmg  in  the  ^Chemical  Society, 

99, 117,206 
Chemistry  and  the  medical  profession, 

365, 417 
Claus  on  succinic  acid  (A.  U.  Church), 

62 
Electric  aUrum  for  air  bath  (T.  Bloxam), 

Gas  volumes,  40 

Magnetism  applied  to  cheiQistry,  100 


COlRKBPOn  DM  CE— «OMA'nil0(i. 

Metropolitan  waters  in  July  (Wanklyn 
and  Chapman),  390  . 

M.  Naqnet's  reclamation,  remarks  on 
(Kekul6),  430 

Note  of  MM.  SwarU  and  Kekal6  (Na- 
quet),  396 

Paris  Exhibition— Chemical  department 
(S.  L.  Howard).  62 

Kecent  vote  in  Chemical  Society  (J.  A. 
Winklyn),  117 

Safe  petroleum  (Attfield),  29 

Science  in  schools  (Spiller)  443 

Sir  B.  C.  Brodie's  calculus  of  chemical 
operations  (R.  R.  Y.  Davey.  W.  Stan- 
ley Jevons,  and  B.  C.  Brodie),  206, 
220,  233,  256 

Stassfurth  method  of  potash  determina- 
tion (Robert  Galloway),  308 

Title  of  professor,  184 

Titration  of  ethers  {,1.  A.  Wanklyn),  70 

Editoual  Notes:— 

Absorption  of  heat  by  aqueous  vapour, 

Analytical  chemist,  position  of  the,  1 18 
Apparatus  for   showing  the   heat-con- 
ducting powers  of  metals,  24 
A  word  at  starting,  7 
Bennett.  C.  H..  24 
British  Association  at  Dundee,  414 
British  Museum  reading-room,  57 
Certificated  teachers  in  science,  195 
Chemical  diploma,  n,  1 39 
Chemical  text-books,  78 
Chemistry  and  the  medical  profession 

Clicmistry  for  medical  students,  23 
Chemistry  of  the  primeval  earth,  177 
Collegiate  education  and  science  and  art 

examinations,  318 
Cooked  opinions  of  the  press,  285 
Cramming,  the  remedv  for,  286 
Cram  system,  the.  in  oanger,  214 
Curve-plotter,  287 

Differential  thermometer,  improved,  9 
Examina'ion  paper,  a  stiff,  270 
Festive  board,  the,  9 
Foreign  science  and '  Tlie  Laboratory  '158 
Glyptic  formulis,  78 
Hall  of  Arts  and  Sciences,  158 
Industrial  educsition,  177 
International  banquet  at  Paris,  58 
Jury  reports,  302 

LiilK>ratory  at  Bonn,  the  great,  158 
London  gas,  9 
Our  correspondence,  119 
Paris  Exhioition,  prize  of,  253 
Pharmacy  Act,  proposed  amendent  of, 

39 
Physic  and  phjrsics,  366 
Plating  or  coating  of  metals  with  metals, 

448 
Professional  immoralities,  334 
Questions  of  priority,  268 
Roval  Society,  new  fellows,  79 
Safety-valves.  382 
Science  in  schools,  430 
Science  in  the  senate,  233 
Scientific  Relief  Fund,  3^ 
Slide  rule,  the,  269 
'The  Laboratory^  and  its  lupporters, 

268 
Titular  letters,  8 

Universal  Exhibition  jury  awards,  301 
University  of  London,  the  member  for, 

302 
Useful  knowledge,  196 
Wages  of  science,  the.  99 
Wines,  a  chemical  report  on,  178 

Flre-ckys,  definite  constitution  of,  254 
Institution  of  Civil  Engineers : 

Byrne  on  the  removal  of  organie  and 
inorganic  nbstancei  ii^  water,  (67 


Uebig's  artificial  milk,  309 
Liebig's  reooUectious  of  Gflj-Lane  nk 
Th^nard,  285 

LlTUATtrU  :— 

Bloxam's    Chenyatzy,    loorgasc  ai 

Organie,  82 
Brande^s  Dictionary  of  ScicTuri^  Art,  sil 

Literature,  179 
British  PharmaooMBia,  140 
Brooke's  Elements    of  Natwal  FkOs- 

sophy,  235 
Claaains  on  the  Medianical  Tbcoiy  rf 

Heat,  3J» 
Hermann  on  the  Gases  of  M osdes,  4if 
Knhne'»  Physiolo^cal  Chenuatiy.  59 
Macadam's  Practical  CkemiaUj.  142 
Miller's  Chemical  Physics,  yyj 
Noad's  Student's  Text-Book  of  I3a^ 

tricity,  2j 
Sharples's  Chemical  TWblea,  4a 
Ure's  Dictionary  of  Arta,  T' 

and  Mines,  316 
Wilson's  Inorganic  Chemislry,  14s 
Wood's  Chemical  Notes,  141 
Wright's  Medical  Stadento  of  the  Peosi 

85 

Michael  Faraday,  biogr^far  ot  }8| 
Michael  Faraday,  psnouf  reeolhrfiwi  «( 
388 

Original  CoxvunicAnoBs : — 

Affinity  and  eleetricity,  by  Georges  Sbflk, 

248 
AflSnity,  respecting  two  leetnres  byX. 

Deville  <»,  by  A.  Naqnet,  327 
AUoys,  on,  by  A.  MaUhiessoi.  P.R^ 

andC.  Hockin,  M.A.: 

I.  Determiuation  of  the  spcdfie  gia- 
vity,  1,  17 

II.  Determination  of  the  e»4fficieaAi 
of  expansion  cmnaed  by  lwBt,89  141 

IIL  Determination   of  the  ekcihcal 

reaisUnce,  343.  39^  4*1 
Aniline  dve,  new,  "  Violet  de  ftris»"  h« 

Ch.  Lauth,  138 
Bahi  Lake,  water  o^  bj  R.  H.  Said^ 

F.C.S.,  282 
Bishopsgate  Street  pump,  dumgcs  p*- 

duoed  by  keeping  the  vatcr,  by  !> 

T.  Chapman,  316 
Caustic  soda  crystals,  analysis  ol^  ky  & 

R.  C.  Tichbome,  F.CS'^  97 
Chemical  philoaophv,  on  soaae  pomts  aC 

by  Aug.  Kelrale.  y>i 
Chinohne,  on  the  hiRher  homologsescf. 

by  C.  Greville  WUliams,  FX&,  109 
Chlorophyll,  on  some  spectral  awl  eihar 

observations  in  eonneetion  vsh,  ^ 

C.  R.  C.  Tichbome,  F.aa,  19a 
Di-iodacetone,  on  the  formafiiin  oC  by 

Maxwell  Simpson.  M  J)..  FJLSs  ?| 
Fruit  essences  and  artificial  odoonL  bv 

H.  N.  Draper,  P.C.S,  9$ 
Gases,  on  the  specie  gravity  sal  0- 

pansion  co-efficient  of,  by  Gsstga 

Salet,  359 
Geber:  an  historical  stadj,  71 
Hydrides  of  benzosali^le  and  4fisaBe«K 

by  W.  H.  Perkin,FJLSL,5i 
Hyposulphites  in  pbotographic  priels* 

on  the  destractioa  of,  by  C  &.  C 

Tichbome,  F.C^.,  10 
Isomerism,  on,  by  £.  J.  ItSh,  lUe, 

Laboba-coai  Notxs.— 
Ammonia,  Nessler's  test  iw  (E.  L 

X^hapraaa),  267 
AmyU  nitrite  of  (E.  T.  Chmssn).  r$ 
Amyl,  nitrite  of  (C.  K  GTitiifadnci. 

362 
Analysis  of  eommercisl  caastie  aik 

cifstals  (C.  B.  C.  Tlciibatae).9r 
C«nbattioii,  expoteenti  oi,  j^ 
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Caldc  Balphate^notes  on  its  solability 
in  water  (A.  ft.  Church),  418 

Perrous  salts,  action  of  the  alkaline 
chlorates  on  (C.  R.  G.  Tichborne), 
56 

Nitrite  of  poiash.  Preparation  of  pure 
(£.  T.  Chapman).  56 

Nitric  Acid,  Piigh's  determination  of 
(£.  T.  Chapman  and  R.  Schenk),  i^z 

Organic  impurities  in  water,  determi- 
nation of  (M.  H.  Smith).  114 

Ozone,  formation  of  (R.  C.  C.  Lippin- 
eott),  IJ3,  &42 

Qualitative  detection  of  a  cyanide  in 
presence  of  a  chloride  (T.  S.  Barff)> 
34$ 

Qualitative  separation  of  arsenic,  anti- 
mony, .  and  tin,  from  mercury  and 
copper  (F.  8.  Barff),  97 

Qualitative  separation  of  iron,  alumi- 
nium, and  chromium  (F.  S.  Barff),  39 

Roman  mirror,  analysis  of  (A.  II. 
Church),  400 

Sulphide  of  ammonium,  chnnge  to 
which,  is  liable  (A.  Tribe),  167 

Test,  new,  to  distiiigjuish  between  citric 
and  tartaric  acid  (Chapman  and 
Smith)  |9 

Water  bath,  a  simple,  174 

Waters  of  towns,  organic  impurities 
in  (J.  A.  Wanklyn),  08 

Zinc,  action  of,  on  trichloride  of  phos- 
phorus  and  iodide  of  ethyl  (E.  T. 
Chapman  and  M.  H.  Smith),  u 

Zinc-ethyl,  preparation  of  (E.T.  Chap- 
man), 195 
Limited  oxidation,  on,  by  Ernest  T.  Chap- 
man, 38,  112,  173,116 
Nitrogenous  organic  matter,  removal  of, 
from  water  by  Clark's  process,  by 
£.  T.  Chapman,  280 
Nitrogenous  orgtinie  matter   in  water, 
reply  to  Mr.  Dugald  Campbell's  note 
on  Wanklyn,  Chapman,  and  Smith's 
method  of  determining,  by  J.  A. 
Wanklyn,  44X 
Nitrogenous  organic  matters  i  n  London 
waters,  by  J.  A.  Wanklyn,  E.  T. 
Chapman,  and  M.  II.  Smith,  229 


Okigtnal  CouuvviCKTiova— continued. 

Pharmacopoeia,  half  an  hour  with  the 
new,  bv  H.  N.  Draper,  F.C.S.,  140 

Pumps  ana  springs  iii"  and  about  Lon- 
don, by  J.  A.  Wanfclvn,  E.  T.  Chap- 
man, and  M.  H.  Smitli,  15% 

Sand  battery,  description  of  a  new  form 
of,  by  Father  Secchi,  Z15 

Soluble  silicates,  on  some  applications 
of.  by  F.  S.  Barff,  M.A..  F.C.S. : 

I.  Silicions  painting,  10,  92 

II.  Preservation  of  stone,  331 

III.  Opaque  silicious  coatings,  439 
Specific  gravity  of  liquids  and  of  bodies 

lighter  than  water,  by  A.  Matthies- 

sen,  F.E  S.,  and  C.  Hockin,  M.A., 

189 
Spiral  condenser  in  glass  for  distillation, 

and  an  improved  syphon,  descrip- 
tion of,  by  F.  S.  Barff,  M.A.,  F.C.8., 

250 
Spontaneous  changes  taking  place  in  the 

bark  and  leaves  of  some  species  of 

poplar,  by  E.  W.  Davy,  A.B.,  M.D.. 

M.R.I.A..  361 
Standard  solutions  of  sulphuric  acid  and 

ammonia,  preparations  of,  by  Robert 

Galloway,  F.Cf.S ,  279 
Thames  and  New  River  wat«r  in  July, 

by  J.  A.  Wanklyn,  E.  T.  Chapman, 

andM.  H.  Smith,  319 
Thames  water  at  Hampton  Court,  by 

J.  A.  Wanklyn,  E.  T.  Chapman,  and 

M.  fl.  Smith,  28o 
Toluiuine.  note  on,  by  J.  A.  Wanklyn,  3 
Vapour  densities,  on  a  method  of  deter* 

mining,  by    W.  M.  WatU,   D.Sc, 

F.C.S..  22J 

Water  analysis,  by  J.  A.  Wanklyn,  266 
Waters,  metropolitan,  by  E.  Franklnnd, 

F.B.S. : 
May,   iSi ;    June,    2:6;    July,    342; 
August,  406 
Water  supplied  to  Manchester,  by  J.  A. 
Wanklyn,  375 

Paeis  Couhespondkncb  :~ 

14.  43.  63.  76,  103,  119,  134,  153,  182, 
202,  218,  246,  271,  283,  295,  320, 
335,346,375,403,  410,  4*7 


Pakis  Univsbsal  Exhibition.— Special 
report  on  Classes  40  and  44,  oy  C. 
wfQuin.  F.C.S.  :^ 
13,  28,  41.  60,  80,  105,  114,  132,  154, 
174,  204,  211,  236,  243,  273,  282, 
197,  313,  339.  347,  363,  378,  400, 
419,431,  444 

Phaxmaceutical  Society,  oonreraazione,  127 

Recreative  science,  260 

ROTAL  SOCIETT:— 

Gladstone  on  pyrophosphric  acid,  with 

the    pyro-    and    tetra-phosphoric 

amides,  ia8 
Graham   on    iiydrogen    given  off    by 

meteorie  iron,  128 
Willismson  on  Sir  B.  C.  Brodie's  Calculus 

of  chemical  operations,  230 

ROTAL  SocixTTor  Edtnbuhoh: — 

Crum-Brown  on  an  apphcation  of  mathe- 
matics to  chemistry,  37 

Crum-Brown  on  the  action  of  ammonia 
on  dichloracetone,  144 

Dewar  on  mechanical  contrivance  for 
asrertaining  structiure  in  hydro- 
carbons, 65 

Dewar  on  the  oxidation  of  phenyl- 
alcohol,  37 

Dittmar  and  Dewar  on  meconie  acid,  143 

Dittmar  on  the  analysis  of  compound 
ethers,  66 

Flay  fair  on  constitution  of  nitro-prus* 
sides,  65 

Spectrum  analysis.  Dr.  Miller's  lectures  on, 
127, 184 

Trap  to  catch  sunbeams,  220 

Univehsitt  ot  London:— 

Examination  papers,  255,  279,  311 
Pass  lisU,  312,  358,  374 

Water  supply  of  the  metropolis,  a  discourse 
delivered  at  the  Koyal  Institution, 
by  E.  FranWaud,  F.R.S.,  159 

Vabta:— 

108,  128,  148.  168,  188,  206,  224,  242, 
.260.  278,  294,  326,  341,  3J8,  374 
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PATENT  PLUMBAGO  CRUCIBLE  COMPANY, 

BOLE  MANUTAOTUEEBS  UNDER  MORGAN'S  PATENT, 

BATTEBSEA   WORKS,    LONDON,    S.W. 

These  Crucibles  (Morgan's  Patent)  were  the  only  ones  to  which  Prize  Medals  were  awarded 

in  London,  1S62 ;  Ihiblin,  1865 ;  New  Zealand,  1865 ;  and  Oporto,  1865. 

Thej  have  been  in  use  for  many  yean  in  the  English,  Colonial,  French,  and  other  Porden  Mints ;  the  English,  French,  and  other 
Arsenals;  and  have  been  adopted  by  most  of  the  hirge  Engineers,  Founders,  and  Befincrs  at  Home  and  Abroad. 

The  capabilities  which  have  now  for  more  than  twelve  years  distinguished  these  Crucibles  are  the  following : 

Their  qoality  is  nniform.  They  witlistand  the  greatest  heat  without  danger.  Their  average  durabilitv  for  QoU^  Silver,  Cofper 
and  other  ordinary  metals  is  forty  to  fifty  ^vamga,  in  some  cases  reaching  one  hundred.  They  never  crack,  and  heat  more  rapidly 
than  any  other  kind.  One  annexing  only  is  reanired.  Change  of  temperature  has  no  effect.  They  can  when  hot  from  the  furnace  be 
dipped  in  cold  water  witii  safety.  The  saving  of  labour  and  metal  is  very  great.  In  Siefl  Melting  the  saving  of  Fuel  has  been  demon- 
strated to  amount  to  a  ton  ana  a  half  to  every  Ton  of  Steel  fused.    For  Zine  they  last  longer  than  iron  pots,  and  save  the  great  loss 


y  great. 
For  zine  they  last  longer  than  iron  pots,  and  save  the  grea 
which  arises  from  mixture  with  iron.    Those  for  Malleable  Caet  Iron  show  an  average  working  of  seven  days,  doing  each  day  nearly 
doable  the  work  of  any  other  Crucible.  ^ 

As  these  Crucibles  last  much  longer  than  any  others,  it  follows  that  the  saving  of  metal  must  bi/  great,  because  to  each  worn 
Crucible  a  quantity  of  metal  adheres.  In  fact,  comparing  these  with  other  Crucibles,  the  saving  qf  meUu  axidfuel  alone  is  more  than 
equ^ent  to  their  eoit, 
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Some  unprincipled  Manuf ac- 
tnrers  liaving  made  sncli  close 
imitations  of  our  Trade  Mark 
as  camiot  fail  to  deceive  the 
Public,  we  have  deemed  it 
advisable  to  alter  our  Mark  as 
here  shown.     It  will  be  ob- 


served that  the  alteration  con« 
sists  in  the  omission  of  the 
words — "Dbp6t8  at  Pabis 
AND  BoTTEBDAM."  and  the 
ADDITION  of  thjB  words  — 
"MORGAN'S  PATENT." 


In  all  future  orders,  please  specify  "MOSaAN'S  PATENT,"  and  address  to 

BATTERSEA   WORKS,   LONDON,   S.W;^8^^ 


/ 


THE   LABORATORY. 


rVd.  l^aeptenlwrzS^  t»r. 


MEDICAL  AND  SURGICAL  WORKS. 


ANATOMY,  Descriptive  and  Surgical.  By  Heury 
Gray,  F.H.S.  With  nearly  40D  large  Woodcut*.  Fourth  EditioD, 
hy  T.  Holnict.  M.\.,  Assistaut-Surgeoa  to  St.  G€orgc'»  Hospital, 
fioyal  8vu,  price  x8i. 

A  SYSTEM  OP  SURGERY,  Theoretical  and  Prac- 
tical. TiTTreatiKes  contributed  by  rarioos  Authon.  Edited  bjr 
T.  Holmes,  MA.,  Assistant-^urseon  to  Bt.  George's  Hoipital. 
4T0I8.  6vo,  price£4  13s. 

Vol.  I.  General  Pathology,    an. 

Vol.  11.  Local  Injuries;  Gnn-^hot  Wonads,  Injuries  of  tlie 
Head,  Back,  Face,  NcrL,  (^hest,  Alidomen,  Pelvis,  of  the 
Upper  and  Lower  Extrt  aities,  and  Diseases  of  the  Eye. 

IIS. 

Vol.  III.  Operative  Surge >  •.  Diseases  of  the  Organs  of  Circu- 
latioD,  Locomotion,  etr,        4. 

Vol.  IV.  Diseases  of  tliu  Organs  of  Digestion,  of  the  Genito- 
urinary System,  nnd  of  the  Krcast,  Thyroid  Gland,  and 
Skin.    With  Appcinli*  .■..■1  CenenU  Index.    303. 

:S  OP  INFANCY  AND 

CHlLDnOOD.    I'yT  ^Mlmcs,    !. -A.,  Surgeon  to  the  Hospital 

crous  Illustrations. 


THE  SURGICAL  DISEA 
CHlLDnOOD.    1 
for  Sick  Children. 


ON  THE  DISEASES  . 
HOOD.  By  ChRfles  West 
Sick  Children.    Fifth  Edit- 


hos 

[Nearly  ready. 

.r  INFANCY  AND  CHILD- 
M.D..  Pliysician  to  the  Hospital  for 
.t.    8ro,  i6s. 

ON  THE  DISEASES  OP  WOMEN:  their  Diag- 
nosis, Patholnpy,  nnd  Trctnient.  including  the  Diagnosis  of 
Pregnuncy.  Bv  Gr;iily  Hewitt,  M  D..  etc..  Obstetric  Physician 
to  Univ.  Coll.  Ilospilal.  Second  Edition,  enlarged,  with  many 
Ulustrations.  [Nearly  ready. 

THE  WORKS  OF  SIR  BENJAMIN  BRODIE, 
Baronet.  Collected  nnd  arranged  by  Chnrles  Hawkins,  F.R.C.S.E. 
3  vols.  Bvo,  with  Mcdailiou  and  Facsimile,  £z  8s. 

CLINICAL  ILLUSTRATIONS  OP  VARIOUS 
FORMS  OF  CANCEll.  nnd  of  other  Diseases  likely  to  be 
Mistaken  for  Them  r!v  Oliver  Pembertoii,  Surgeon  to  tlie 
General  Hospital,  B!ri.:in;?hani.  4to,  with  la  Plates,  price 
jis.  6d.  plain;  or  4Z8.  coloiircd. 

RODENT  CANCER;  with  Photographic  and  other 
Illustrations  of  its  Natu'-e  and  Treatment.  By  Charles  H. 
Moore,  F.R.C.S.,  etc,  Surreon  to  the  Middlesex  Hospital.  Post 
8vo.  [Nearly  ready. 

ON  CANCER,  its  Allies  and  Counterfeits.  By 
Weeden  Cooke,  Snrgcou  to  the  Cancer  Hospital  and  to  the 
Royid  Free  Hospital.    With  li  Coloured  Plates.    8vo,  las.  6d. 

THE  ELEMENT.S  OP  PROGNOSIS  IN  CON- 
SUMPTION; with  \\<\  Indicatinns  for  the  Prevention  and 
Treatment.    Bv  James  Eilw  ard  Pollock,  M.D..  etc.,  Physician  to 

^  the  Hospital  'for  Cou*naiption  and  Diseases  of  the  Chest, 
Brompton.    8vo,  with  4  Illustrations,  14s. 

OUTLINES  OF  rilYSIOLOGY.  By  John  Mar- 
shall, FB.C.S.,  Surgeon  to  the  University  College  Hospital, 
Ijoiidon '  *3  vols,  crow  u  Cvo,  with  numerous  Woodcut  Illustra- 
tions. [Nearly  ready. 


INJURIES  OP  THE   EYE,  ORBIT.  AND  EYE- 

LIDS:  their  Immediate  and  Remote  Effects.  Br  Geoife 
Lawson.  F.RC.S.  Eng.,  etc.,  A83i5tant-Sa^»^on  to  the  Bsvii 
London  Ophthalmic  Hospital,  Mooriielda.  and  to  the  MkMVyr 
Hospital.    870,  with  91  Woodtats,  lu.  6d. 

ON  THE  SURGICAL  DISEASES  OP  THE 
TEETH  AND  CONTIGUOUS  STRUCTURES,  irith  tber 
Treatment.  By  S.  Jamei  A.  Salter,  M.B.,  F.R.S..  Desal 
Surgeon  to  Guy's  Hospital.  [Nearly  reaiy. 

LECTUBES  ON  SURGICAL  PATHOLOGY.    ^ 

James  Paget,  F.R.S.,  Surgeon-ExtraordinaTy  to  the  Qims. 
Surgeon  in  Ordinary  to  the  Prince  of  Wales.  Revised  MJ 
edited  by  W.  Turner,  M.B.  Lond.    Sro,  with  1 17  Woodcuts.  Mt. 

ON  THE  PATHOLOGY  AND  TREATMENT  OP 

ALBUMINURIA.  By  W.  H.  Dickinson.  M.D..  etc.,  Assstaet- 
Physician  to  St.  George's  Hospital  and  to  the  Hospital  for  Skc 
Children,    8to,  with  Plates.  [Nearly  icasy. 

MANUAL  OP  MATERIA  MEDICA  AND  THE- 
RAPEUTICS, Abridged  from  Dr.  Percira'a  •  Ete-menls  «f 
Materia  Medica  and  Tlierapeutics '  by  F.  J.  Farre,  M.D.,  vatfjA 
by  R.  Bentlcy,  M.R.C.S.,  and  R.  Warington,  F.RS.  Sto.  w«» 
90  Woodcuts,  lis. 

DICTIONARY  OP  PRACTICAL  MEDICINE.  Br 

James  CopUud,  M.D.  Abridged  from  the  \affx  work  by  the 
Author,  nnd  throughout  brought  down  to  the  Present  State  of 
Medical  Science,    ^to,  36s. 

CLINICAL    RESEARCHES     ON    DISEASE   15 

INDIA.  By  Charles  Morehead,  M.D.,  Principal  of  Gririt 
Medical  College,  Surgeon  to  the  Janvctjee  Jeejeebhoy  no^it.ii 
etc.    Second  Edition,  thoroughly  revis^,  8vo,  xis. 

HISTOLOGICAL  DEMONSTRATIONS :    a  Guide 

to  the  Microscopical  Examination  of  the  Animal  "nssacs  :a 
Ilealth  nnd  Disease,  for  the  use  of  the  Medical  and  Vclcri»«iT 
Professions.  By  G  Harley,  M.D.,  F.ELS.,  and  G.  T.  Brws 
M.R.C.V.S.    Post  8>t),  with  zzj  Woodcuts,  laa. 

ST.  BARTHOLOMEWS    HOSPITAL  REPORTS. 

Edited  by  Dr.  Edwards  and  Mr-  Callender.  VoL  in  ti»7-, 
with  several  Illustrations  engraved  00  Wood.    8to,  7a.  6d. 

A   COURSE  OP  PRACTICAL   CHEMISTRY,  fir. 

the  use  of  Medical  Students.  By  W.  Odling.  M.B..  F.li 
Second  Edition,  with  70  new  Woodcuts.    Crown  %\s^  7s.  61 

EJl[iEMENTS  OF  CHEMISTRY',  Thcoreacal  aod 
Pmctical.  By  W il'  *m  Allen  Miller,  M.D.,  LL,D.,  etc.  Profe« 
of  Chemistry  in  King's  CoUege,  London.  Beiised  Ed;i«as  rf 
the  Work  complete  :  i  Three  Volumes,  8to,  price  6aa. 

Pai-t     I.— CHEMIC.\L  PHYSICS,  Fourth  Edition.  15s. 

Part  II.—]  .NOROANIC  CHEMISTRY,  Third  Editkm,  an. 

Part  HI.— ORGANIC  CHEMISTRY,  Third  Edition.  %4fi. 


LONDON: 
LONGMANS,   GEEBN.  AND   CO.,  PATBENOSTER  EOW. 


Printed  by  James  EvA!f  Adlabd,  of  ai|.  Bartholomew  Close,  lA)adon.  E.G.,  and  P«WiAed  to  the  Prj^tttn  by  J^m  ^l^M 
4»A,  Cannon  Street,  London,  E.G.  AgenU:  Edinbuigh,  Maclachlaw  &  Stiwaetj  DubUn,  FAKirm  fc  Co.;  Nw  la«  «■ 
Melboame,  Bailmbok  Baoa. 


Digitized  by 


Google 


Digitized  by 


Google 


Digitized  by 


Google 


Digitized  by 


Google 


